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ly is commonly known that any con- 
dition which necessitates prolonged im- 
mobilization of the and arm 
accompanied by pain 
stiffness of the shoulder. 
Ghormley*® has pointed out that froz- 
“is often found as a com- 


shoulder 
is frequently 
ind 


en shoulder 
plication in any condition requiring 
the shoulder 
‘ has emphasized that 
inactivity are the common 

and pli iy an important 
etiology of frozen shoulder. 
and DePalma? have stated 
that frozen shoulder occurs frequently 
in patients with pulmonary 
However, there 
devoted 


fixation of 

Neviaser' 
and 
lenominator 
role in the 
ippmann* 


prolonged 


| 


disease. 
been only one 
to the problem of 
shoulder pain in pulmonary tubercu- 


OSIS*. 


has 
rep yrt 


In the usual case, the first SV mptoms 
# shoulder dysfunction are pain and 
tiffness in the shoulder or upper arm. 
(he pain is aggravated by active 
movement of the arm, and sleep is 
frequently interrupted by Most pa- 
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tients with a painful shoulder gradu- 
ally recover spontaneously. A small 
number with a chronically 
painful shoulder or goes on to deve lop 
lirnitation of motion of the glenohumeral 
joimt. This may be mild or may pro- 
gress to the point where motion of the 
arm is almost entirely due to scapular 
rotation and elevation of the shoulder. 
After a period of months or years, 
many of the severely = cted pi atients 
recover spontane ously. Pain gradually 
diminishes, and the patient regains use 
of the extremity. The disability com- 
monly lasts from 3 months to 2 years, 
and most patients recover in 9 or 10 
months‘. The course is not always be- 
nign, however, and a permanently stiff 
shoulder may remain‘. 

Among the patients referred to the 
Physical Medicine Service at the Fitz- 
simons Army Hospital because of pain 
and stiffness of the shoulder, it was 
noted that many were hospitalized 
primarily for the treatment of pulmo- 
nary tuberculosis. A study was therefore 


remains 
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undertaken to determine the frequency 
of shoulder disorders in patients hos 
pitalized for pulmonary tuberculosis, 
and to attempt to evaluate factors re 
sponsible for their development. 


Methods. In order to determine the fre 
shoulder 


hospitalized for the treatment of pulmonary 


quency of dysfunction in patients 
tuberculosis, and to evaluate factors influen 
ing its development, all patients hospitalized 
on. thre randomly 
to the treatment of tuberculosis at the Fitz 
Army Hospital were carefully ques 
tioned concerning pain, stiffness, and limi 


selected wards devoted 


tation of movement of their shoulders. Thx 
shoulders of each patient wer carefully ex 
amined by 


and during abduction, 


inspection and palpation at rest 
adduction, rotation, 
flexion and extension of the arms. In addi 


tion to the data on the shoulder, the fol 


lowing information was obtained by ques 
tioning and from the clinical records of 
each patient we; race sex; duration, type 


| 


severity, and location of tuberculosis: dur 


ation of bed rest: the type of treatment; past 


history ot shoulder dysfunction ind com 
plicatir illnesses 
Patients who had undergon iny tho- 


rach surgical procedure or who had any 


condition such as arthritis o1 injuries of 
the upper extremities which might predis 
pose them to develop shoulder dysfunction 
were excluded from this study. This initial 
phase of the survey yielded 199 acceptabk 
When 


shoulder disability 


patients with pulmonary tuberculosis. 
it was noted that sever 
was rare in patients under the age of forty 


the study was extended to include almost 
all the patients over 40 years of age hos 
pitalized for the treatment of pulmonary tu 
berculosis who had _ not undergons any 
thoracic surgical procedure and who were 
Sixty 


one additional patients between. the ages of 


free of other predisposing conditions 
10 and 82 years were included, resulting in a 
total of 260 patients. Since the findings in this 
selected group corresponded very closely to 
those in the randomly chosen series, the two 
have. been combined in studying factors in 
fluencing th development ‘and 
shoulder disability. 

The exact 
shoulder dysfunction is difficult to evaluate 
Several have 
they can be confirmed only at operation or by 
We have therefor 
patients by the severity of 
their dis ibility, rather than the exact etiologic 


COUTSE ot 


pathologic process causing 


clinically. been described, but 


postmortem examination. 
classified these 


NEMCIR: 

factors. Grade O signifies no shoulder disa 
bility. Grade I means pain and subjective 
complaint of stifle but no objective 
the range of motion of the shoulder 
ibility to abduct the 


change 
Grade II signifies the 
than 90 degrees but less than 180 


degrees, and Grade IIL denotes inability to 
tbduct the arm nore than ) degrees 


Results. 1. THE EFFECT OF AGE ON 
THE DEVELOPMENT 


Of 136 patients under 


SHOULDER DISA 
BILITY (FIG. 1). 
10 vears of age, $5.2 


had pain and_ stiff 


had no shoulder 
complaints, 13.2% 
ness only (Grade | disability 
1.6% had some limitation of 
Grade IL disability Among 124 pa- 
tients over the age of 40 years, only 
5S 9% 
16.9% suffered with pain and stiffness 
(Grade I disability), while 24.2% had 
limitation of motion of the 
(Grade IL and III disa 
between the 


and only 
motion 


had shoulder complaints, 


definite 
shoulder joint 
bility The 


two groups was found to be statistically 


difference 


significant, with p for chi square less 
than 

The mean age of all the patients 
studied was 40.4 vears. That of patients 
without shoulder dysfunction was 38.3 
vears, while that of patients with Grade 
| disability was 43.7 years and of pa 
Grade IL and IIL dys- 
51.7 The  dif- 


between the ages of 


tients with 


function was years. 
ference mean 
the whole group and of patients with 
out or with only mild shoulder disa- 
bility 
The difference between the mean ages 
patients 


was statistically not significant 


of the whole and of 
with Grade I and III dysfunction was 
5.6 times its standard error, which is 
statistically 


2. THE EFFECT OF DURATION AND COM 


group 


significant. 


PLETENESS OF BED REST ON THE DEVELOP 
MENT OF SHOULDER DYSFUNCTION (FIG 
2). All patients with shoulder com 
plaints developed their first symptoms 
while they were at complete or almost 
complete bed rest. Whereas, many of 
patients have 


these continued to 
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shoulder dysfunction after their activ- 
ities had been increased, none devel- 
oped his initial symptoms at a time 
when his rest regimen had been liber- 
alized. Among the patients with 
shoulder dysfunction, 84.5% developed 
symptoms within 6 months of their 
confinement to bed, 8.5% between 7 and 
12 months, and only 7.0% were in bed 


aJ 
VU 
= t 
= | 
| 
10 | 
| | 
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shoulder complaints, 68.3% had tuber- 
culosis less than 2 years, and 31.7% more 
than 2 years. In the group with should- 
er disability 64.4% had pulmonary tu- 


berculosis less than 2 vears, and 35.6% 


longer than 2 years. The difference be- 
tween the two groups was found to 
be statistically not significant, with p 


for chi- square more than 0.5. 


CIAGE 12-39 
AGE 40-82 


GRADI 


St VERITY 


ig. | The effect of age on the development of shoulder disability. 


rABLE 1.—THE EFFECT OF THE DURATION OF TUBERCULOSIS ON THE 
DEVELOPMENT OF SHOULDER DYSFUNCTION 


Type of Patient 
Patients without shoulder disability 
Patients with shoulder disability 


» than one year prior to the devel- 
pment of shoulder disability. 
3. THE EFFECT OF THE DURATION OF 
BERCULOSIS ON THE DEVELOPMENT OF 
OULDER DYSFUNCTION (TABLE 1). 
nere Was no apparent correlation be- 
veen the duration of tuberculosis and 
e development of shoulder com- 
iints. Among the patients without 


Duration of Pulmonary 
Tuberculosis 


Total Less Than More Than 
Number 2 Years ? Years 
189 683°; 31.7% 
71 64.4°, 35.6°, 


4. THE EFFECT OF SEX ON THE DEVEL- 
OPMENT OF SHOULDER DYSFUNCTION 
(TABLE 2). Of the patients without 
shoulder dysfunction, 21.2% were wo- 
men, and 78.8% were men. Of the 
group with shoulder complaints, only 
9.9% were female, and 90.1% were male. 
No statement regarding the relative in- 
cidence of shoulder disability in the 


{ 
| 
| 
a 
Ve 
eT 
be 
SQ) | . 
to | 
el 
CT | 
tt 
yn 
re | 
ly 
ts 
‘SS 
id | 
he | 
a 
it 
in | 
| 
its 
its 
ar 
> 
ol 
h 
nt | 
es 
as 
1S 
MI 
| 
} 
m 
ms 
st 
ol 
ve 


O04 FRANKLIN, 


two sexes can be made because at the 


time of this study there were only 4 
women as compared to 120 men over 
10 on the wards that were 


included in this survey. 


the age of 


As prey iously 
stated, this is the group that is most 


commonly affected by shoulder dis- 


orders 


>. THE EFFECT OF RACE ON THE DE- 


VELOPMENT OF SHOULDER DYSFUNCTION 


NEMCIK: 


None of the medical 


used in the treat- 


TION (TABLE 4). 
measures Commonly 
ment of tuberculosis had any signifi- 
cant effect on the development of 
Of the patients 
referable to the 


re ceived 


shoulder complaints 
with no symptoms 
shoulder, 27% 


peritoneum, while 29.6% of those with 


pheumo 


shoulder complaints were subjected to 


pheumoperitoneum. Of the patients 


rABLE 3 There was no significant without shoulder dystunction 92.1% re- 
difference in the frequency of shoulder ceived streptomycin and either PAS 
rABLE 2 rHE EFFECT OF SEX ON THE DEVELOPMENT OF SHOULDER DYSFUNCTION 
Tot 
Type of Patient Nun Ma I 
Patients without shoulder disability 189 12 
Patients with shoulder disabilits 71 9 
rABLI THE EFFECT OF RACE ON THE DEVELOPMENT 
OF SHOULDER DYSFUNCTION 
Tot 
€ of Patient Vun We} \ 
Patients without shoulder disability 189 77.2 0.6 » 2 
Patients with shoulde r disability 71 >. 


TABLE 4 THE EFFECT OF THE MODE OF TREATMENT OF TUBERCULOSIS ON 
THE DEVELOPMENT OF SHOULDER DYSFUNCTION 
V / 
Tot 
f Patier Vu fone { 
P nts without should r disability 189 27 .0 | 19.8 
Pat ts with shoulder disability 71 29 6 14.1 


disorders in white and Negro patients. 
Of the patients without shoulder com- 
plaints 77.2 white. °0.6 
Negro. Among the patients with 
referable to the shoulder, 
were white and 15.5% were Negro. 


were and 
Were 
symptoms 
S4.5 
The difference between the two groups 
was found to be statistically not signifi- 
cant, with p for chi-square more than 
0.35 

6. THI EFFECT OF THI 


rFREATMENT Ol 


\MIODI OF 
TUBERCULOSIS ON THEI 
DEVELOPMENT OIF 


SHOULDER DYSFUNC- 


isoniazid 


paraaminosalicylic acid) or 
19.3% of them received the injection in 
the arm. Of the patients with shoulder 
disorders, 98.6% received streptomycin 
and one of the other drugs, and 14.1] 
of them received the injections in the 
The differences between the tw 
groups were found to be statistically 
not significant 
method. 

7. THE EFFECT OF THE LOCATION OI 
TUBERCULOSIS ON THI 


arm. 


using the chi-squaré 


DEVELOPMENT Ol! 


SHOULDER DYSFUNCTION. There was ni 


——f 


SHOULDER DYSFUNCTION IN 


obvious relationship between the lo- 
cation of the tuberculous process in 
the lungs and the shoulder disability. 
Many patients had bilateral shoulder 
dysfunction, but frequently only uni- 
lateral disease. In some 
with unilateral shoulder pain the tu- 
berculous process was in the opposite 
lung. Shoulder disability was present 
in patients with tuberculosis involv- 
ing either the apical or the diaphrag- 
matic portions of the lung, and in those 


pulmonary 


oe 


INCIDENCE 


PER CENT 
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Of the patients who received no 
physical therapy, spontaneous improve- 
ment or disappearance of symptoms 
occurred in a few. The improvement 
frequently coincided with an increase 
in the patients’ activities, and was most 
common in patients with Grade I disa- 
bility. One patient with Grade I, and 
3 patie nts with Grade IIL dysfunction 


experie need 


spontaneous cures. One 
patient is of special interest since he 


developed Grade III dysfunction of his 


06 MO 712 MO OVER! YR 


TIME OF ONSET AFTER BEDREST 


The effect of duration and completeness of bed rest on the development of shoulder 
dysfunction. 


ith pleural involvement, as well 
ose without it. 

5. THE COURSE OF THE SHOULDER DIS- 
ILITY AND ITS TREATMENT. A few of 
e patients, those most se- 
rely incapaciti ited by the shoulder 
sion, received therapy to relieve the 
oulder dysfunction. Treatment con- 
ted of analgesics and an active pro- 
um of shoulder exercises supple- 
nted by heat and massage. Only a 
ill number of the patients so treat- 
noted significant improvement. 


usually 


right shoulder during his first hospital 
admission. This disappeared com- 
pletely 2 months after he left the hos- 
pital against advice to resume his pre- 
vious occupation, only to recur in both 
shoulders one month after his return 
to the hospital and almost complete 
bed rest 6 months later. 

Discussion and Conclusions. Most 
reviews dealing with the problem of 
the frozen shoulder mention the fre- 
quency cf its occurrence in patients 
with pulmonary diseases**. However, 
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our knowledge, only 
has been published de- 
voted to this problem in relation to 
pulmonary tuberculosis, and this auth- 
or does not attempt to determine the 
frequency of 


to the best of 


one study’ 


this complication, nor 
does he offer any plan for its preven- 
tion or treatment. This 
therefore undertaken to determine the 
frequency of shoulder dysfunction in 


patients hos pitalized for pulmon: irv tu- 


Survey Was 


berculosis, to evaluate factors influenc 
ing its development, and to formulate 
program to prevent the appearance of 
this complication. 

All observers have noted that “frozen 
the 


of 40. In this group of patients severe 


shoulder” iS rarely seen below age 


shoulder disability was large- 


ly to those over 10 years of age. There 
were only 2 2 patients ‘pitt “a ages 
of 30 and 40 years who had any limi- 
tiation of motion of the shoulder (Grade 


II disability 
(Grade 


inost as 


Pain and stiffness only. 
was al- 
pa- 


disability ) however, 
the 


older ones. 


common in 

tients as in the 
Patients 

dysfunction 


younger 
who developed shoulder 
time 
when they were either at complete 

almost comple te bed rest. 
usually the first 6 
their hospitalization. The initial epi 
pain never 
at a time when the patient's 
had been increased, 


usually did so at a 


This was 
during months of 


sode of shoulder occurred 
activities 
although shoulder 
dysfunction frequently persisted even 
after the regimen of strict bed rest had 
been modified. 


Frozen shoulder is 


more commonly 
seen in women than in men?. Although 
in this series the incidence was higher 


among the males, no conclusion re- 
garding the relative frequency of this 
disorder in the two sexes ci an be drawn 
there were few women over 
the age of 40 on the wards of this hos- 
pital, while many of the men studied 
were in the age group most susce ptible 


be *Cause 
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to the shoulder disturb 


ances. 


appearance of 
Other factors such as duration 
the 
modes _ of 


of tuberculosis, race, location of 


lesions, and 


had 


development of 


pulmonary 
tre 
the 
tion. 
There 


: houlder 


atment no apparent effect on 


shoulder dvysfunc- 


for 
recently 
Coventry! 


numerous causes 
Thev have 


summarized by 


are 

pain. 
been well ' 
In this group of patients with pulmo- 
narv tuberculosis only three of these are 
applicable. These are: 1) 
ferred pain from diaphragmatic 


visceral 

and 
pleural irritation, 2 prolonged immo 
bilization of the upper extremities, and 
3) degenerative lesions of the 
cuff. Since the the 


disability fre que ntly did not corre spond 


rotato1 
side of shoulder 
to the side showing pulmonary involve- 
ment, and since shoulder pain frequent 
ly occurred in the absence of pleural 
or diaphragmatic involvement, it is felt 
that factors of visceral or referred pain 
are of less importance than prolonged 
degenerative le- 
cuff. In the treat 
ment of no other disease is the patient 


immobilization and 


sions of the rotator 
as constantly impressed with the im- 
portance of comple te bed rest as in tu- 
berculosis. M: ny of the patients are re 
their 


pulmonary 


luctant to move arms for fear of 
the 
Proof of the importance of immobiliza- 
tion is the fact that in 


developed snoulder pain, the sy mptoms 


aggravating clisease 


all patients who 


appeared at a time when they were 
bed, and time 
when their: activities had been increas 
ed. Degenerative lesions of the shoulder 
cuff, while present at any age, are 
ually more severe in older patients, and 
probably account for the greater inci- 
dence of 


confined to not at a 


us- 


shoulder dysfunction in 


people over the age of 40 years. 

Most of the patients with shoulder 
pain do not go on to develop limitation 
of motion of the shoulder, but recove1 
ire left with 


spontaneously or a chron 
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cally painful shoulder. Some, es- 
mae those in the older age groups 
where the process of attrition of the 
yotator cuff has had a chance to pro- 
gress further, do go on to develop 
periarthritis with limitation of move- 
ment. One of the most important fac- 
tors in the development of the “frozen 
shoulder” appears to be disuse and in- 
activity of the arm, resulting in cap- 
sular inelasticity and_ stiffness of the 
shoulder. The role of the “periarthritic 
personality” has recently been empha- 
sized! but this factor is very ete 
to evaluate. Coventry! has stated: “Pain 
from whatever cause plus disuse plus 
the periarthritic personality equals 
periarthritis.” 

Since shoulder pain causes consider- 
ble distress to these patients and since 
it is a potential factor limiting their 
ability to resume a gainful occupation 
ipon discharge from the hospital, steps 
should be taken to prevent the occur- 
rence of this disability, and to treat it 
promptly and vigorously once it de vel- 
ops. It is frequently very difficult to 
improve the function of frozen 
Therefore the main effort 
should be directed at the prevention 
# shoulder dysfunction, and not at the 
treatment of the stiff shoulder, which 
has been allowed to develop gradually 
uring the treatment of the tubercu- 
us process. Because disuse of the 
im appears to be one of the main 

uses of shoulder pain and stiffness, 
iny plan aimed at preventing the ap- 
earance or progression of shoulder 
ystunction should attempt to increase 
he activity of the upper extremities. 

In order to prevent the appearance 
{ shoulder disorders, it is suggested 
hat a program of active shoulder exer- 
ises be instituted in all patients over 
‘(0 years of age who are hospitalized 
or the treatment of tuberculosis. It 

probably not necessary to have a 
milar prophylactic program for the 


she 
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younger patients who are not like ly to 
deve lop periarthritis. The patie nt 
should be taught to move his arm 
through the complete range of motion 
twice daily for 3 to 5 minutes, prete r- 
ably under supervision, and the impor- 
tance of moving his arm by himself 
should be emphasized frequently. This 
would not interfere with the prescribed 
limited activity in any but the most 
severely ill pi atients, and with present- 
day chemother: apy, few patients stay 
at complete bed rest for prolonged 
periods of time. 

If in spite of this prophylactic pro- 
gram some patients should go on to 
develop shouider dysfunction, an ag- 
gressive program of physical therapy 
designed to maintain and increase the 
range of motion of the shoulder should 
be initiated promptly. This should con- 
sist of active exercises supplemented 
by heat and analgesic drugs. Cortisone 
has been reported to be effective in 
the treatment of frozen shoulders!, but 
should not be used in patients with 
tuberculosis, in view of its harmful 
effects on this disease. Manipulation 
and surgical intervention are rarely in- 
dicated in patients suffering from a 
serious systemic disease such as tuber- 
culosis, since the shoulder disturbance 
is usually self-limited. 

In view of the poor results obtained 
by any method of treatment, once a 
frozen shoulder has developed, the best 
way to insure that the patient leaves 
the hospital with normal shoulder func- 
tion is actively to prevent the develop- 
ment of periarthritis, and not to await 
its appearance prior to initiating 
therapy. 

Summary. 1. A group of 260 patients 
hospitalized for the treatment of Pe 
monary tuberculosis was surveyed i 
order to determine the frequency of 
shoulder disabilities and to evaluate 
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factors responsible for their develop 
ment. 


It was found that the incidence of 


limitation of motion of the shoulder 
was low under the age of 40 (1.6 
but was high in patients over 40 years 


24.2%). 

3. Shoulder symptoms invariably de 
veloped while the patient was at com- 
plete or almost complete bed rest, al 
though they frequently persisted atter 
activities had most 
instances symptoms developed during 
the first 6 months of bed rest. None 
of the other factors studied was found 


ol age 


his increased. In 


to influence the onset of shoulder dvs 
function 
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!. Since disuse of the upper extrem 
ity IS postulated to be one of the more 


important factors in the development 


of shoulder disability, and since th 
treatment ot frozen shoulder is difh 
cult) and frequently unsuccessful, it 


is suggested that program of 


instituted for 


age who are 


CXCTCISECS be 
tO Ve 


shoulder 
patients ove} irs of 
hospitalized for the treatment of pul 
monary tuberculosis, in order to pre 
vent the occurrence of this complica- 
treat it 
rapidly if it should develop in spite of 


this 


tion, and to vigorously and 
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A NEW APPROACH TO NIGHTTIME SEDATION 


By ELLA Roserts, M.D. 


PHILADELPHIA, 


SLEEPLESSNESS, one of the most com- 
mon of modern complaints, is also one 
of the most difficult to treat, for sleep 
disturbances are usually accompanied 
by psychic factors which act as power- 
ful antidotes to medication. The anx- 
ious fear of sleeplessness and the fear 

dependence are two fre- 
encountered mental barriers 


of drug 
quently 
to sleep. 

Both hypnotics and sedatives are 
used successfully in treating sleep dis- 
turbances Hypnotics produce sleep, 
sleep. Physically- 
caused insomnia (resulting from pain, 
cough, fever, and the like) is best 
treated with hypnotics. 


sedatives induce 


For most pa- 
tients, however, a suitable sedative is 
the treatment of choice. Small doses of 
phenobarbital prov ide an excellent sed- 
itive, and for this 
widely prescribed. 


reason the drug is 


Recently a new preparation® became 
ailable which encapsulates minute 
ranules of phenobarbital and gradu- 
ily releases the drug over a 10- to 12- 
hour period. Since sleeplessness gives 

fear, and fear (of drug depen- 
lence, and of the supposed evil con- 
equences of insomnia) increases sleep- 
lessness, Myerson’ has suggested that 
the patient can disassociate the tak- 
ng of medication from the induction of 
sleep these fears can be eliminated or 
illeviated. It was thought that the new 
reparation might prove of value in 
Accord- 
period of 6 months, 21 pa- 
ients (5 male, 16 female) suffering 
‘rom sleep disorders were treated with 
the medication. 


wreaking this vicious cvcle. 
ngly, over a 


Material and Method. All patients in- 


uded in this series had a pressing need for 


Eskabarb Spansule Capsule 


s, Smith, Kline & French 


PENNSYLVANIA 


some soporific. Some had a serious organic 
disease, others suffered from mental tensions 
which produced insomnia. All had been re- 
ceiving large doses of various hypnotics and 
sedatives, and all were dissatisfied with the 
results obtained by these drugs. Their chief 
complaint was that the use of a dose heavy 
enough to produce sleep resulted in difficulty 
in awakening, morning lethargy, and “heav- 
iness”’. 

The  sustained-release capsules come in 
I-gr. and 1%-gr. strengths which are equiva- 
lent to doses of 4 gr. q.id. and % gr. t.i.d. 
respectively, The doses used were determined 
by the patients needs. Initially, 8 patients 
received the l-gr. capsule; 13 received the 
1%-gr. capsule. Six of the 13 patients who 
were started on the 1's-gr. capsule switched 


to the lower dose; 4 patients occasionally 
(about twice a month) increased the dose 
to 2% gr. (a l-gr. capsule in addition to the 


original 1'-gr. dose ) 

The patients were instructed to take the 
capsule 45 minutes before retiring. They were 
told to take it on alternate nights only, if 
possible, and to omit taking it as often as 
they felt they could do without it. After 
each visit, a record was maintained of the 
amount of the drug currently available to 
each patient. ‘I he patients’ reactions were also 
recorded, and at the end of 6 months all 
records were summarized 


Results. Of the 21 patients, 2 re- 
ported the customary insomnia in spite 
of the drug. In the remaining 19 pa- 
tients the results were quite satisfac- 
tory. Eight patients who had pre- 
viously required as much as 4% gr. of 
other barbiturates received equal be ne- 
fit from 1% gr. of sustained-release phe- 
nobarbital. Eleven patients who, in 
spite of heavy doses of hypnotics, com- 
plained of w: aking in the early morning 
hours achieved a_ longer sleep with 
much fewer periods of wakefulness. 

Almost aii patients found, as the 
study progressed, that the use of 
sedative became less and less neces- 


Laboratories. 
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sary. At the end of 3 months, 7 patients 
had stopped the medication entirely; 
9 took it about 4 or 5 times a month. 
Three patients found it necessary to 
take the capsule nightly. 
The general response of these pa 
tients was quite good. None reported 
morning depression or the heavy feel 
the barbiturate hang- 


over. Many patients commented on the 


ing typical of 


fact that the medication did not pro 


duce overwhelming bedtime drowsi- 


ness or morning confusion. The re- 
sponse was well summarized by one 
patient who reported: “This capsule 
doesnt compel me to sleep; it prepares 
ine tor sleep.” 

The following abbreviated case his- 
tories illustrate typical patient response 


to the medication 


Case Reports. case 1. A 67-year-old whit 


temale suffering from arteriosclerotic heart 
disease with mvocardial infarction found 
tter | discharged from th hospital, 
that she was unable to sleep for more than 
ne hour. Waking was accompanic d by heart 
nsciousness and a feeling of terror. She was 
ven th l OT sustained rele iS€ capsule 15 
s before retiring. The medication was 
ot liately effective, but after several 
lays resulted in a gradual lengthening of 
sleep | patient can now sleep tor 6 or 7 
hours longer experiences terror upon 
W in 
ASE 2 \ 72-vear-old white female suf 
lered rus tracture of the eleventh and 
twe sal rtebrae. During her hospital 
stay sl I ived fre juent ind heavy doses 
yf vai s soporifics. She could not sleep un 
less nusually large dose, which re 
cult ! fusion and disorientation. The 
l-release capsule, given 45 
i e retiri enabled her to sleep 
soundly without produc ing anv ill effects 
‘SE 3. A 47-year-old white female suffer- 
ed fr in acute relapse of rheumatoid arth 
itis. Alt] th her treatment gave her fairly 
lequate relief from pain, she found it al 
s sib] to obtain sleep He ivy seda 
ves pI luced confusion, lighter sedatives 
were ineffective The l-gr. sustained-release 
upsul led her with adequate and rest 
She was given the medication 
ghtly for the first 4 weeks: then 4 times a 


APPROACH TO NIGHTTIMI 


SEDATION 


week for the next 6 weeks As the acute 


she discontinued 


arthritic episode subsided 
the medication 

case 4. A 46-year-old white female with 
rheumatic heart disease was on maintenance 


digitalis and mercury. She slept poorly and 


iwakened 
orthopnea Various sedatives, which she had 
taken for vears, had been of little value. By 
taking a sustained-release 


several times night with 


ipsule 5 


minutes betore retirin she has managed to 
ichieve in idequate unount ol sleep 
though she still occas ymnally iW iken if night 


she doe Ss so mut h le ss tre ue ntly 


Discussion. The most interesting re 
sult ol the study Was the dis¢ losure that 
patients who had not responded well 
to heavy doses of powerful hypnotics 
achieved a refreshing and adequate 
sieep with smaller doses of a less po 
tent drug. This response may, perhaps, 
be explained in two ways: 

First, the capsuk because it is taken 
45 minutes before retiring, is not as 
closely associated in the patient's mind 
with the usual more or less elaborate 
ritual the treatment of insomnia often 
takes. By eliminating the props of the 
ritual (the pills, the glass of water, the 
clock. all | 


arranged on. the 
night table 


tion with the ceremonies of sedation is 


carefully 
the patient's preoccupa 
avoided: consequently anxiety and 


le ssened., 


Second, the sustained-releas« 


fear of insomnia are 
prep 
aration results in a more natural onset 
of sleep. The first released dose of the 
drug causes relaxation and mild seda 
tion which prepares the patient for 
sleep, the following doses gradually in 
duce sleep and, because the drug is r 
leased in minute, carefully determined 
doses; the patient awakens normally 
free from the ill effects of oversedation 

It would seem, then, from the re 
sults of the study, that the 


release phenobarbital capsule is an et 


sustained 


provide 


fective means to 


adequate 
nighttime sedation 
Summary and Conclusion. A_ sus 


tained-release preparation of phe nobar 


ROBERTS: 


bital was evaluated for 6 months in 
21 patients who, because of organic 
disease or mental suffered 
from sleep cisturbances, and who had 
failed to re spond satisfactorily to heavy 
doses of various barbiturates. The pa- 
tients were seen at regular intervals 
when records of the number of cap- 
sules dispensed and the patients’ reac- 
tions to the medication were made. The 
cose was tailored to the patients’ needs: 
the medication was taken 45 minutes 


tension, 


before bedtime. 

Of the 21 patients, 2 were not 
helped by the medication; 19 were. In 
these 19 patients the use of the capsule 
resulted in a longer, more refreshing 
sleep free from barbiturate hangover. 
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Better results were obtained with lower 
doses of the medication than had been 
obtained with heavy doses of more 
potent drugs. Four case histories are 
given which illustrate these results. 

The beneficial action of the prepara- 
tion is attributed first to the fact that 
the medication, because it is not given 
immediately before retiring, helps the 
patient to disassociate the taking of 
medication from the induction of 
sleep, and consequently, reduces the 
patient's anxiety and fear of sleepless- 
ness; second, to the success of the c: ap- 
sule in maintaining a constant thera- 
peutic drug level which results in a 
more natural sleep and lessens the 
possibility of oversedation. 
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DIABETIC NEUROPATHY: 
CONTROLLED THERAPEUTIC TRIALS 


By CHarves R. SHumaAn, M.D. 


ASSOCIATI 


SHERMAN F. 


CLINICAI 
From. the empk 
INVOLVEMENT of the nervous system 
in patients with diabetes mellitus oc- 
curs with great frequency. Estimates of 
the incidence of diabetic neuropathy 
range from 5 to 93% in various groups 
ol patients*" Among diabetics 
studied at Temple University Hospital, 
51.7% were found to have neuropathic 
disorders not attributable to any othe 
cause. The principal neurologic dis 
turbances are found in the peripheral 
nervous system, particularly the sen- 
sory and motor supply to lower extrem- 
ities other well as the 
autonomic system. The purpose of the 
present report is to record the effects 
of a variety of treatments employed in 
several groups of patients with diabetic 
neuropathy 


and areas, as 


Many clinical descriptions have been 
recorded of the variegated manifesta- 
tions of diabetic neuropathy. Of the 
several types recognized, the first and 
most Treque ntly encountered is the re 
versible, early, mild or hyperglycemi 
stage of the disease. As a classification, 
this is not entirely satisfactory, since an 
early or mild neuropathy may not be 
associated with hyperglycemia. The 
more serious stages of neuropathy are 
classified as moderate and severe, de- 
pending upon the degree of involve- 
ment. Any of these stages may be en- 
countered (1 controlled 
patients recovering 
from diabetic coma, (3) 


in poorly 
diabete S 2 Il} 
in those under- 
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coing treatment for the first time | 
in patients with ischemia affecting the 
extremities, mild 


and (5) rarely” in 


diabetics in whom metabolic control 


has been easily maintained (these are 
usually “new” cases as in [3] 
The treatment of diabetic ne uropathy 


usually in those 


This 
simply in establishing careful stabiliza 
tion of the diabetes with insulin and a 
diet providing a high protein intake 
and 


has been satisfactory 


with early involvement consists 


adequate calories to prevent 


weight reduction. Occasionally, neuro 
pathic symptoms appear for the first 
time following the 
betic appar- 
ently early neuropathy will progress 
temporarily, despite 


institution of dia 
treatment: in others, an 
appropriate anti 
diabetic measures. However. with few 
the 


cases are benefited by 


exceptions earlier neuropathic 
careful diabetic 
control. 

In the moderate o1 


condition 


severe cases the 


does not alwavs respond 
readily to this program, so that various 
substances have been recommended in 
their 


vitamin 


management these are 
By. pregnant mammalian 
liver extract®, and adenosine triphos 
phate with thiamine. The present re 
port is an evaluation of our experiences 
with each of thesc in the treatment of 
diabetic neuropathies 


Among 


Method and 
the therapeuti 


Material The eV thuation ot 


efficacy of anv treatment ol 
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diabetic neuropathy requires the establish- 
ment of adequate criteria upon which the 
diagnosis, stage of the process, and progress 
during treatment can be based. Subjective 
manifestations such as neuritic pain, pares- 
thesia, hyperesthesia are important, but may 
be misleading for comparison, since the pa- 
tient may be susceptible to the investigator’s 
enthusiasm. The objective signs of vibratory 
sensation diminution, hyperesthesia or re- 
duction of pain and light touch sensations, 
reduced deep tendon reflexes, and muscle 
itrophy offer more satisfactory methods for 
critical analysis. The “double blind” tech- 
nique of study is also desirable in assuring 
results uninfluenced by the observer. 

In initiating these therapeutic trials, 37 pa- 
tients with symptoms of diabetic neuropathy 
were given a period ot adequate diabetic 
treatment with maintenance of relative nor- 
moglycemia and aglycosuria. Approximately 
two-thirds of the patients failed to respond 
to the program of metabolic control and were 
the subjects of therapeutic trials with the 
ler investigation 

VITAMIN Bye. We began initially to admin- 
ter Vitamin By in doses of 10 micrograms 

day to patients with diabetic neuropathy 
ising both oral and intramuscular routes. This 


ents une 


osage was increased to 30 micrograms intra- 
wscularly daily when no response was ob- 
rved with smaller doses. The daily injections 
were usually given over a period ‘of 10 days 

} weeks, then given twice weekly. Be- 
use of our failure to obtain improvement, 
© dosages employed were increased to 100 
licrograms and, finally, to 1000 micrograms 
laily in several patients. Intensive treatment 
chedules were conducted in 12 patients with 
woderately severe neuropathic disturbances 
not responsive to routine diabetic manage- 
nent, including supplementary B= complex 


iumins. During recent months, we have 
een 6 patients who have received similar 

itment from other sources without benefit. 

PREGNANT MAMMALIAN LIVER EXTRACT. 
In order to evaluate the effect of this agent 
ve were provided with 6 series of unlabeled 
10-ce. vials, some containing pregnant mam- 

ilian liver extract® and others containing 
the inert control solution colored to resemble 
the extract. The vials were lettered in series 
trom A to F; the key to these symbols was 
ot available until all results were tabulated. 
(he patients selected for this study included 
mly those who had not responded to a period 
if adequate metabolic control; several of them 


had previously received Vitamin By. without 
benefit. All patients were examined by the 
Neurological Service before and after the 
treatment schedule. In each instance, well- 
established signs of neuropathy were present 
and all patients had symptoms referable to 
this process. Three of these patients had com- 
plaints which indicated the presence of auto- 
nomic nervous system disturbances, including 
diarrhea, or orthostatic hypotension. 

Sufficient material was provided to conduct 
adequate treatment courses on a total of 15 
patients. It was recommended that 5 cc. of 
the solution be injected intramuscularly 
daily for a period of 10 days to 2 weeks 
and then 5 cc. twice weekly for 4 to 6 
weeks. In severe cases, 10 cc. was recom- 
mended as the dose for the initial 2-week 
period, During the course of observations, 
several other patients were treated with the 
commercially available product in the same 
way. All of the patients were admitted 
to. the hospital for the initial treatment 
period of daily injections. Diabetic control 
was maintained satisfactorily with two ex- 
ceptions, these patients having unstable 
diabetes with fairly wide fluctuations of 
blood) sugar and glycosuria despite —con- 
stant conditions. 

ADENOSINE TRIPHOSPHATE, PLUS THIAMINE 
AND PANTOTHENIC Actp. Several reports have 
appeared indicating that the administration 
of adenosine triphosphate (ATP) together 
with thiamine produces prompt improvement 
in certain neurological disorders®:8.. The com- 
bination of ATP and thiamine has been given 
on the premise that the high energy phos- 
phate derived from ATP would be available 
for the rapid formation of thiamine pyro- 
phosphate. This coenzyme is necessary for the 
decarboxylation of pyruvate in carbohydrate 
metabolism, the primary source of energy for 
nerve tissue. 

With respect to pantothenic acid, it has 
been established that the formation of co- 
enzyme A requires ATP and this vitamin. This 
coenzyme is important in the metabolism of 
acetate derived from carbohydrate, fat or 
protein sources for the production of energy 
by the tricarboxylic acid cycle®. It is also 
essential in certain transacetylating reactions, 
such as the formation of acetylcholine. The 
latter compound is one of the principal neur- 
ohumoral factors operating in nerve impulse 
transmission. 

Six patients received treatment with 
ATP, 25 mg.. together with thiamine, 20 


*Biohepulin: International Biochemical Corporation, Brooklyn, N. Y. 
(Supplied by the Research Laboratories, The National Drug Company, Philadelphia 44, Pa. 
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y larly twice daily for periods of 
2 to 4 weeks. The inj 


m¢., intramuscu 


tions were continued 


twice weekly in 3 instances on an outpatient 
basis for periods of 4 additional weeks 

Kour patients with diabetic neuropathy 
were treated with ATP, 25 mg.. and panto 
thenic acid, 10 intramuscularly twice 
daily for period of 3 weeks. Observations 
upon the neurological status of these patient 


eiving thiamine and ATP were 


uroloe, ey part 


and those ret 
made by members ot the 


ment (Dr. S. F. Gilpin 


Evaluation of the effects of 
solely of careful 
control disclosed that the best 


results achieved were obtained by these 


Results. 
treatment consisting 


diabetic 


measures. It is realized, of course, that 
if these patients had been treated with 
one of the agents under investigation 
the benefits might have been attributed 
to it. Of the 37 patients, there were 
12 who markedly 
symptoms with amelioration of the ob- 
jective signs in most instances. Adjun 


were relieved ot 


tive vitamin B complex therapy had 
been withheld so that treatment had 
solely ot diet, and 
rest. One of these had experience d ap 
proximately SO 


consisted insulin 
improvement; he ob 
tained no further benefit when given 
Vitamin B and 
later, Vitamin B complex daily. An 


30 micrograms of 


other had an early relaps ot symp 
toms upon voluntary cessation of dia 
betic control for 3 months. Her neuro- 
pathic manifestations subsided within 
a period of 10 days following restabil 
ization of diabetes. \ third patient ot 
this group noted the onset of ne urop 
athv after treatment of 
dosis but experienced 


diabetic aci- 
improvement 
during the subsequent pe riod of treat 
ment. It was interesting to that 
diabetic, had ex- 
acerbations of cutaneous hyperesthe 


find 
she, a yvoung, new 
when the 
vated transiently during 
period ot stabilization. 

During the 


ation of 


S1as 


blood Sugar Was ele 
the early 


VITAMIN Bye course ot 


administi Vitamin to 12 


DIABETIC 


NEUROPATHY 


patients on an intensive dosage sched- 
ule, no significant subjective or objec 
tive manifestations of improvement 
wert obse rved One otf our patients, of 
considerable interest, developed dia- 
betic neuropathy 2 months after the in- 
stitution of treatment for mild diabetes 
He noted 


muscle weakness, and rapidly progres 


neuritic pain, paresthesias, 


sed with manifestations of absent vibra 


torv sensation, absent and 


ankle 


atrophy and foot drop. During most of 


patellar 


deep tendon reflexes, muscle 


) months period ol de terioration, the 


patie nt had received 


intramuscular Vi 
and 


oial Vitamin B complex supplements. 


taumin 30 micrograms daily, 
Another patient deve loped severe dia 
betic neuropathy immediately follow- 
ing her recovery from a profound dia- 
betic coma. This patient was given 30 
to 100 micrograms of Vitamin By». daily 
without improvement over a period of 
one month. Less dramatic cases of sta 
tionary nonprogressivs diabetic neurop- 
athy 


occurring as a result of 
metabolic 


or 


control have not improved 
as a result of treatment with this agent 
In his excellent review of diabetic neu- 
has stated that Vita- 


min B,» has been of no value in the 


ropathy, Rundles 


therapy of this condition. Other 
authors have had similar experiences‘ 

PREGNANT MAMMALIAN LIVER EX- 
react. The results of this study were 


disappointing, in that no patient mani- 
the 


tested objec tive 
vibratory, pain and 


improvement in 
sensorv modalities 
touch 


improvement was striking in three of 


or in motor function. Subjective 


the patie nts: two of these were found 
to have received the control solution, 
and one had received the special liver 
extract. The visceral neuropathies were 
not improved. There were no local or 

effects and the 
course of diabetes in these patients was 
unaffected 


svstemic toxic noted 


— 
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The original studies with pregnant 
mammalian liver extract indicated that 
94% of 127 patients treated showed 
vood or excellent results’. These results 
were at the subjective level, with little 
or no change observed in the objective 
manifestations except for improvement 
in vibratory sensations. In our limited 
group we have been unable to dupli- 
cate these findings and will have to con- 
tinue the study with larger numbers 

patients. 

ADENOSINE TRIPHOSPHATE. In the use 
of this agent, the dosage schedule was 
derived from reports dealing with pre- 
vious therapeutic programs in which a 
beneficial effect was noted within 2 
weeks*>. However, the results obtain- 
ed were not impressive; no significant 
change was observed in the objective 
manifestations of the neuropathic dis- 
order. It is of interest that one pa- 
tient was able to return to his occupa- 
tion for the first time in 1% years, 6 
weeks after treatment with ATP and 
thiamine, but showed no change in his 
objective signs. Subjective improvement 
was marked. Another patient showed 
striking subjective improvement in the 
neuropathy and noted the disappear- 
ance of nocturnal leg pains which we 
have regarded as a disorder of muscle 
physiology primarily'*. Mild local re- 
ictions occurred at the site of ATP 
injections in most of the patients, but 
this was not of sufficient severity to in- 
terfere with treatment. 

Discussion. The neurological syn- 
dromes encountered in diabetes melli- 
tus present a most perplexing problem 
with respect to their pathogenesis and 
treatment. It is an unfortunate fact that 
the disabling symptoms of neuropathy 
may bring the negligent patient back 
to the physician only to find that re- 
lief cannot be afforded him. In one 
such instance in this series it was nec- 
essary to perform bilateral chordotomy 
in order to alleviate neuritic pain. 


The improvement in combined scler- 
osis of pernicious anemia following 
treatment with Vitamin By,» led to its 
use in the management of various 
neuritides. An early report by Bean 
indicated a — subsidence of neuri- 
4 cases of peripheral 
neuritis with this agent*. Subse- 
quently favorable reports appeared 
from several sources dealing with effect 
of Vitamin B,. in diabetic neurop- 
athy®!*. The beneficial action of this 
vitamin in reversing the neurological 
changes associated with pernicious 
anemia is unexplained. Likewise, no 
information is available concerning its 
action in diabetic neuropathy. 

Vitamin B,. plays a role in trans- 
methylation, important in relationship 
to choline and methionine metabolism. 
Choline is a constituent of the phos- 
pholipids, lecithin and sphingomyelin, 
found in the mvelin sheaths of myelin- 
ated nerves. The availability of single 
carbon groups for adenosine and nu- 
cleic acid synthesis may depend upon 
the action of Vitamin By,.'. Since the 
function of nerve cell bodies is related 
to the latter, and that of the axons to 
the former, a basis for its use in dia- 
betic neuropathy can be hypothesized. 
However, there is no clinical evidence 
of Vitamin By» deficiency in these pa- 
tients, nor are there data to indicate 
that the biochemical actions of the vita- 
min can be enhanced by supplying an 


tic symptoms 1 


CXCeSS, 

Precisely the same questions may be 
raised with respect to adenosine tri- 
phosphate and thiamine. It has been 
suggested that the increased availa- 
bility of high energy phosphate and an 
enhanced rate of cocarboxylase forma- 
tion may be effected by such treatment. 
However, there is no evidence of a de- 
fect in this phase of cellular metabo- 
lism in diabetic neuropathy. Further- 
more, it is very doubtful that ATP will 
find its way into cells to function as a 
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phosphate donor for thiamine. Dephos- 
phorylation of ATP may occur in the 
blood as a result of serum phosphatase 
activity 

In an effort to enhance the rate of 
coenzyme A production, the combined 
use of ATP and pantothenic acid was 
attempted; however, the same objec- 
tions may be advanced as in the study 
with thiamine, namely, that there is 
no deficiency of energy production nor 
of coenzyme A tormation in these pa- 
tients, and that ATP does not get into 
the cells when injected in this fashion. 

In the patients with diabetic neu- 
ropathy who have not responded to 
caretul of diabetes, none 
of the agents employed in the treat- 
ment has produced significant bene- 


regulation 


ficial effects in the observations re- 
corded in this study. In evaluating 
the results of treatment of this dis- 
order, the physician must first appre- 
ciate that the clinical improvement 


which he may observe in a given case 
likely to be the effect of 
regulation of the metabolic disturb- 
ance. In those patients with reversible 
neuropathy, the administration of a 
high protein diet with an adequate 
caloric intake to prevent weight loss 
will generally, although not always. 
bring about improvement, when com- 
bined with appropriate insulin therapy 
to maintain normoglycemia. Occasion- 


is careful 


ally and inexplicably, neuropathy may 
become clinically manifested follow- 
ing treatment. When the satisfactory 
regulation of nutrition and blood sugar 
fails to improve the neuropathy, we 
have rarely encountered benefit from 
the use of the various agents investi- 
gated in this report. 


DIABETI¢ 


NEUROPATHY 


Summary. There is presented an 
of ot treat 
ment employed currently in patients 


evaluation several forms 
including 


Vitamin B,., pregnant mammalian liver 


with diabetic neuropathy, 


extract and adenosine triphosphate 


with thiamine or pantothenic acid. 


Prior to the administration of these 
agents, control of diabetes with insulin 
and diet produced improvement or 


complete remission in_ patients with 
early or mild neuropathy. However, in 
some instances, the neuropathic disturb 
ances progressed or remained station 
arv after treatment. Treatment of dia 
betes in newly diagnosed patients ox 
casionally was associated with the de 
velopment of uropathy. 

The more severe neuropathies, usu 
ally found in poorly controlled patients 
Ol occurring after treatment of diabetic 
coma, did not respond to adequate 
of diabetes. It was in these 
patients that therapeutic trials with the 
above agents were performed 
B,. 
with failure to observe improvement in 
their Pregnant 
mammalian liver extract was equally 


treatment 


Vitamin 
was administered to 12 patients, 

neurological disorder. 
ineffectual in 15 patients. Subjective 
improvement in 3 patients of this group 
was noted; however, two of these were 
to placebo 


preparation . used in this phase of the 
study. 


found have received a 


Adenosine triphosphate with 
thiamine produced subjective improve 
ment in 2 of 6 patients so treated. No 
effect was noted in the group receiv 
ing pantothenic There no 
alteration in the objective manifesta- 
tions of neuropathy with the use of the 


agents employed. 


acid was 
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affected with athero- isting s was made following preli | 
sclerosis both prematurely and in more 


severe ck Yree as compared with the 


nondiabetic population. In this study 120 1 bl “ btained 
the relatio1 ship between the estimated t ho er inges The values of th 
ot such atherosclerosis as 
judged by the clinical syndromes re Se 
sulting therefrom and the level of the 
serum lipoproteins was determined in 12 r fast. §S ffects v } 
group of 41 elderly diabetics served ss lipoproteins. Ther 
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iation of more than 50%, the majority of 
these being greater than 200%. 

In view of the effect of the alimentation of 
cream upon all of the S¢ classes studied, it 
ippeared desirable to obtain fasting blood 


unples in all cases. This view is somewhat 


it variance with that of other observers® 


Results. After many unsuccessful at- 
tempts to grade the degree of athero- 
sclerosis of our patients by reference to 
some total estimate of involvement, it 
was decided to achieve a grouping 
simply on the basis of the clinical syn- 
dromes which were displaved. Three 

groups were drawn up consisting of: 
|) Those who showed evidence of 
marked atherosclerosis of the periph- 
eral arterial tree and had sustained the 
loss of some member of a lower ex- 
tremity. No distinctions were made be 
tween those with amputations of toes 
only as compared with more extensive 
This group consisted of 


14 patients, among whom were 2 with 


healed myocardial infarctions and 2 


with cerebrovascular disease in addi- 


loss of tissue. 


tion to peripheral vascular disease. 

Those patients who manifested only 
cerebrovascular disease. This group 
consisted of 16 patients. 3) Those pa- 
tients displaying none of the afore- 
manifestations of 
atherosclerosis. There were 1] pa- 
tients in this third group. Insufficient 
numbers of individuals with coronary 
thrombosis as the sole manifestation 
of atherosclerosis were encountered in 
this population, and patients with this 
complication were not considered sep- 
arately in this study. Inasmuch as 
renal diseases per se, regardless of 
etiology, may result in elevation of 
blood lipids, uremic patients were not 
included, nor those with clinical evi- 
dence of Kimmelstiel-Wilson syndrome. 

fable 1 shows the mean values and 
range of variation observed among 
the classes of serum lipoproteins rang- 
ing from 11 to 400 S, units, as calcu- 
lated for each of the 3 groups. The 


mentioned major 
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statistical significance of these data 
has been determined by comparison of 
their means according to the Student 
table of * This statistical in- 
formation S given in Table 2 in terms 
ot values 

From these tables it can be seen that 
statistically significant differences exist 
between the group with peripheral 
vascular disease and the other 2 groups 
but not between those with cerebrovas- 
cular disease alone and those with no 
manifestations. The patients 
with peripheral vascular disease have 
higher levels of all classes of lipopro- 
teins. However, when specific classes 


” values. 


major 


of lipoproteins are analyzed, it is seen 
that statistical significance of these dif- 
ferences is of the highest order in the 
S, 35-100 class. Within the S, 21-35 
class, values are significant only when 
the peripheral vascular group (Group 
1) is compared with Group III (no 
major clinical manifestations ). Though 
the mean concentration of lipoproteins 
in Class 11-21 is again somewhat higher 
in Group I than in either Groups II 
or III, the differences are not signifi- 
cant. The values in the class 100-400 
are so similar that it is apparent that 
no real differences exist among the 
groups. 

Consideration of only males or only 
females did not yield information dif- 
ferent from the combined data and 
hence has not been included. The 
average age of the patients in the 3 
groups is seen to be very similar so 
that this is probably not a factor pro- 
ducing variance. The duration of the 


‘diabetes was next considered. The 


average duration in the 3 groups was 
15.2, 10.5 and 13.3 years respectively, 
and these differences are not statisti- 
cally significant. The severity of the 
diabetes, as judged by the insulin re- 
quirement, was found to be not widely 
different among the 3 groups. In gen- 
eral, those patients with peripheral 
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vascular disease did show a somewhat 
more severe type of diabetes than did 
those in the other 2 groups. 

Since blood lipid values may be in- 
fluenced by the presence of renal dis- 
ease, the blood urea values have been 
included. The means of the individual 
values of Groups IL and III are the 
same, While that of the first group is 
slightly higher. 

Blood pressure readings were avail- 
able on all but 2 of the patients. 
These readings were obtained from the 
patient's chart and should be viewed 
is a casual sampling. The average 


rABLE 2 
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and clinical atherosclerosis is present. 
Though data are scattered and not all 
studies have considered all 3 aspects 
of the problem, ‘some tentative con- 
clusions may be drawn. It is the con- 
sensus that the level of lipoproteins is 
somewhat elevated in the diabetic 
population taken as a whole?*®5, The 
variation from normal however is 
slight, and since the range of “normal- 
itv” is quite wide, most diabetics will 
fall within the “normal” range*. It is 
also generally agreed that those with 
clinical nephropathy will evince the 
highest levels among the diabetics***. 


STATISTICAL SIGNIFICANCE OF THE DIFFERENCE BETWEEN THE 


MEANS OF THE THREE GROUPS 


11 
Group 1 (PVD 
vs 2 


(rroup HI (NMVD 


Group 1 (PVD 
Vs n. 


Group Il (CVD 


Group I CVD 
s ns 


Group HI (NMVD 


N¢ 21-35 35-100 

Oo 02 p Ol 
2 I ] p OY 
n.s nes 


p=probability that the observed differences are due to chance, obtained by Student's “‘t” test 


VD =peripheral vascular disease 
VD =cerebrovascular disease 
MVD =no major vascular disease 
n. s. =not significant 


systolic and diastolic pressures in the 
sroup with cerebrovascular disease are 
somewhat higher than the other 2 
rroups. 

Comment. There have been several 
previous reports of blood lipoprotein 
values in diabetes'-*"-*. These have at- 
tempted to furnish information con- 
erning 3 basic questions; namely, 
vhether lipoprotein levels are elevated 
n the diabetic population as compared 
with nondiabetics of similar age and 
sex, whether the severity, control and 
luration of diabetes is of significance, 
ind finally, whether any clear corres- 
iondence between lipoprotein values 


There does not appear to be a correla- 
tion between lipoprotein levels of Sy 
12-20 and arterial or aortic calcification, 
heart size, cardiovascular disease or any 
estimate of the total degree of athero- 
sclerosis. However, in these studies no 
analysis of peripheral vascular disease 
in relation to lipoprotein values was 
attempted as was done in this present 
study, nor as far as can be ascertained, 
were substantial numbers of diabetics 
with peripheral vascular disease includ- 
ed in the general series studied. Finally, 
there is conflicting evidence concern- 
ing the relationship of lipoprotein 
levels to the severity, control or dura- 
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tion of diabetes and no conclusions are 
warranted at present. 

The data gathered in this study of 
lipoprotein patterns in elderly diabetics 
have indicated that, on the average, 
higher levels are observed in those 
who have involvement of the peripheral 
vascular tree, with loss of tissue, as 
compared either with those who have 
sustained only cerebrovascular insults 
or those who have not had such com- 
plications. Statistical significance was 
observed, however, only in the S; class 
35-100. Of less significance was the 
difference observed in the S, 21-35 
class, and no significant differences 
were found in the S; 11-20 class. 

In the further study of this data, 
it was seen that the difference between 
the lipoprotein levels of Group I with 
severe peripheral vascular disease and 
Group I] and Group III could not be 
accounted for by consideration of such 
other factors as sex difference, age dif- 
ference, duration or severity of dia- 
betes. presence of renal disease or hv- 
pertension. 

If one may assume that in the pres- 
ence of clinically evident peripheral 
vascular disease a greater degree of 
atherosclerosis exists than in the ab- 
sence of clinical manifestations, then 
it would seem appropriate to state that 
the lipoprotein pattern reflects the de- 
sree of atherosclerosis. This, however, 
is recognized to be an assumption only 
and how it is possible, in humans, to 
estimate either the degree of total 
atherosclerosis or the rate of athero- 
genesis is difficult to image. It is not 
therefore appropriate, in our opinion, 
either to generalize these findings to 
all manifestations of atherosclerosis 


ET AL.: 


or to accept as a standard of refer- 
ence some single clinical syndrome. 
This is shown by the fact that lipo- 
protein patterns of nondiabetic patients 
with healed myocardial infarctions 
studied by us® showed 11-2] 
and S, 35-100 levels which were in 
the range of Groups IL and III of this 
study and hence much lower than 
those with peripheral vascular disease. 
It is possible that the variability found 
in determinations of the blood lipids in 
relation to atherosclerosis may repre- 
sent the variability of individual sus- 
ceptibility to specific clinical syndromes 
at different levels of disease rather than 
variability of the relationship of lipid 
concentration to total disease. 

Conclusions. Serum lipoprotein de 
terminations have been performed in 
a series of 41 elderly diabetics with a 
variety of clinical syndromes. It was 
observed that patients with peripheral 
vascular disease showed higher levels 
in the Class S- 35-100 than, were found 
in those with cerebrovascular disease 
alone or in those without peripheral 
vascular, cardiovascular or  cerebro- 
vascular disease. This relationship was 
shown to be statistically significant. 
The groups were shown not to be sig 
nificantly different with respect to age, 
sex, duration or severity of diabetes, 
presence of renal disease or hyperten- 
sion. Some implications of these find 
ings are discussed 

The effect of cream ingestion upon 
the serum lipoprotein patterns of these 
individuals has been ascertained and 
the importance of obtaining determi 
nations in the fasting state has been 


stressed. 
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tion of diabetes and no conclusions are 
warranted at present. 

The data gathered in this study of 
lipoprotein patterns in elderly diabetics 
have indicated that, on 
levels are 


the average, 
observed in those 
who have involvement of the peripheral 
vascular tree, with 


higher 
loss of tissue, as 
compared either with those who have 
sustained only cerebrovascular insults 
not had such com- 


Statistical 


or those who have 


plications. 


significance was 

observed, however, only in the S; class 

5-100. Of less significance was the 

difference observed in the S; 21-35 

class, and no eee differences 
were found in the 11-20 class. 

In the further ee of this data, 


it was seen that the difference between 
the lipoprotein levels of Group I with 
severe peripheral vascular disease and 
Group II and Group III could not be 
accounted for by consideration of such 
other factors as sex difference, age dif- 
severity of dia- 
betes, presence of renal disease or hy 
pertension. 

If one that in the pres- 
of clinically evident peripheral 


ference, duration or 
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ence 
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at different levels of disease rather than 
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terminations have been performed in 
a series of elderly diabetics with a 
It was 
observed that patients with peripheral 


variety of clinical syndromes. 
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found 
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in those 


100 than were 


with cerebrovascular disease 


alone or in those without peripheral 


vascular, cardiovascular or cerebro- 


vascular disease. This relationship was 


shown to be statistically significant. 
shown not to be sig 


nificantly different with respect to age, 


The groups were 


sex. duration or severity of diabetes. 


presence of renal disease or hyperten- 


sion. Some implications of these find 
ings are discussed 

The effect of cream ingestion upon 
the serum lipoprotein patterns of these 
individuals has been ascertained and 
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the importance of 


nations in the fasting has been 
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THE RISK OF MAJOR SURGERY IN PATIENTS 
WITH CORONARY ARTERY DISEASE 


By Rocrer P. LocuHeap, M.D. 


ASSISTANT 


RESIDENT 


IN MEDICINI 


CHARLES S. CoAKLEY, M.D. 


PROFESSOR OI! 


ANESTHESIOLOGY 


AND 


Joun M. Evans, M.D. 


ASSOCIATE CLINICAI 


From the Jepartment 


ington University 


Tue risk of surgery in patients with 
coronary artery disease is a probiem ot 
erowlng Importance to both the intern- 
ist and 


surgeon. The prevalence of 


coronary artery disease is increasing 
not only because of our aging popula- 
tion, but also because the life expec- 
tancy of the patient with angina pec- 
toris would 


myocardial infarction 


seem to be greater than it was 10 or 
15 years ago. Consequently increasing 
numbers of patients with coronary ar- 
tery disease are presenting themselves 
as candidates for surgery. 

Until recently the patient with cor- 
onary artery disease was usually con- 
sidered such a poor operative risk, that 
surgery was attempted only under com- 
pelling circumstances. In 1930, Butler, 
Feeney 
tality 
patients with angina pectoris, and a 
mortality rate of 44.5% in 20 operations 
on patients with coronary thrombosis. 


However, Levine* recently has empha- 


and Levine* reported a mor- 
rate ot 7.7% in 4] operations on 


sized that this study no longer reflects 
the true risk of surgery in this group of 
patients. 

Unfortunately, the information avail- 
able on this subject is limited and no 
single institution has had sufficient ex- 
perience to gather statistically valid 
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conclusions. It is the purpose of this 
report to summarize the morbidity and 
observations in 32 


mortality patients 


undergoing 51 major operations in 


this hospital during a 3-year period. 

Material. The | 
obtained from the rece 
$600 


material for this study was 
rds _ of approximately 


surgical 


patients subjected to major 
procedures in this hospital during the years 
1950 to 1952 All of the procedures wert 


ried out under eneral anesthesia and 


were concerned with thoracic, abdominal 
gynecologic, neurologic orthopedic sur 
gery. Of this group of patients, 32 fulfilled 
the criteria for the diagnosis of coronary 
utery disease Phese riteria were either 
unequivocal historical clectrocardiographic 


or postmortem evidence of myocardial infar 


history of angina pectoris induced 


nized that there 
than 32 pati nts 
irterv. disease operated upon during this pe 


tion, or a 


by exertion. It is reco: were 


many more with coronary 


riod However. only in those 


which the available data clearly substantiated 
the diagnosis were the 


instances 


patients included in 


this analysis 


Results. The 32 patients fulfilling 
our criteria were subjected to a total of 
51 surgical procedures. Thirty opera- 
tions were performed on 17 patients 
with one or more episodes of myocar 
dial infarction, and 21 operations were 
performed on 15 patients with angina 


pectoris. The operative and postoper 
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ative morbidity and mortality in these 
two groups are summarized in Table 1 

In 30 operations performed on the 
patients who had previously exper- 
ienced one or more myocardial infare- 
tions there were 3 deaths. Each of 
these was attributed to the presence ot 
coronary artery disease; two of the 
leaths proving at necropsy to be due 
to recent myocardial infarction while 
the other was due to progressive con- 
In each of these 


gestive heart failure. 


( 
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brief episode of auricular fibrillation 
in one subject who underwent a car- 
diopneumonopexy for progressive an- 
gina. This arrhythmia responded 
promptly to the therapeutic 
measures. The remaining 26 opera- 
tions on the patients with myocardial 
infarction were without 
operative or postoperative complica- 
tion. It is pertinent that 15 of these 
uncomplicated operations were Car- 


usual 


ried out on patients who were consid- 


rABLE 1 THE OPERATIVE AND POSTOPERATIVE MORBIDITY AND MORTALITY 
IN PATIENTS WITH CORONARY ARTERY DISEASE, THE GEORGE WASHINGTON 


UNIVERSITY HOSPITAL 


Number of 
Patients 


Myocardial Infarction SO 
Angina Pe toris , 15 21 
Potal number of patients 32 jl 


with coronary artery 


cise us 


rABLE 


Number of 
O pe rations 


Ope rative Postope rative Number of 


( om plications ( om plications Deaths 
0 l 
0 2 0 
0 3 3 


SUMMARY OF RECENT REPORTS OF OPERATIVE AND POSTOPERATIVE 


MORBIDITY AND MORTALITY IN) PATIENTS WITH CORONARY ARTERY DISEASE 


Angina Pectoris 


Number Number Number 
of f Ope r- of Com- 
futhor Patients ations plications 
Morrison +1 5S 
Hannigan 
Lochhead, et al 15 21 2 
56 79 3 
* 
(3.8% 


yocardial Infarction 


Nu mbe r N u mber Nu mb r N u mbe r Nu ml er 
of of of Ope r- of Com- of 
Deaths Patients ations plications Deaths 
25 37 3 

58 58 3 
0 17 30 | 3 
5 100 125 2 9 
(6 * l 6° * 7 * 


Percentage of the number of operations 


> subjects the preoperative evaluation 
revealed the presence of either recent 
myocardial infarction, or severe myo- 
cardial insufficiency as manifested by 
progressive angina and cardiac decom- 
pensation. The possibility that the 2 
patients who died of recent myocardial 
infarction may have sustained coro- 
ary occlusion during the immediate 
preoperative period seems highly likely 
from review of the clinical record. 

The only postoperative complication 
occurring in this group of patients was 


ered poor operative risks because of 
severe angina or the presence of con- 
gestive failure. 

In the 2] operations performed on 
the subjects with angina pectoris, there 
were no deaths and only 2 postopera- 
tive complications; in each instance, 
episodes of congestive heart failure oc- 
curring postoperatively and responding 
promptly to appropriate treatment. 
There were no complications in “ 
other 19 operations in this group i 
spite of the fact that 10 of the salle 
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exhibited signs or symptoms of car 


diac dec ompensation 


shortly before 
surgery 

In Table 2 we have tabulated our 
results and those of two recent pa 
pers by authors using essentially the 
same diagnostic criteria employed in 
this study \ttempts at comparison and 
evaluation are hampered not only by 
the scarcity of medical literature on 
this subject, but also by the difference 
in the diagnostic criteria used 

Discussion. observations, in 
agreement with other recent studies. 
seem to indicate that the patient with 
coronary artery disease does not pose 
as forbidding a surgical problem as 


was previously thought. 1939, 


Brum nd Willius' reportea 4.3 
cardiac deaths among a group of 257 
coronary patients undergoing major 
perations. Morrison®, in evaluating 


this pi yblem in pati nts ope rated upon 
at the New York Hospital from 1933 
to 1943, found a mortality rate of 
\.6@ in 58 operations on patients with 


angina pectoris, and a mortality rate 


or Operations on patients 
with mvocardial infarction hes 
ngures lth ugh higher than those of 
Brun id included all 
deaths, whether thev were related to 
the lerlving cardiac disease or not 
5] Hanni ind associates 


t \Nlemorial Hospital in New York 


} } ~ 
Cit il vzed the records of 5S pa 
ts wit heated mvyocaral 
] 
t \ nderwent mayor surgical 
s and found a mortality rate 
yperatl ns I subjects 
with angina pectoris and 7.2% in 125 
perations in subjects with mvocardn 
lt Ss 1 Gene Vv that > t 6 
nths s ad elapse following acute 
wer tarction to permit optim 
ep t heart muscle pri oO op 
rat In two of the fatal cases in our 
} 
ni CT up the ey 


dence was consistent with fresh infare 
tion, a fact prejudic ial to the operative 
recovery of these patients and empha 
sizing the need for careful preopera 
tive screening of patients to exclud 
recent coronary occlusion. 

In reviewing this material, it was 
apparent that the average age of the 
patients was consid rably higher than 
that of the general hospital popula 
tion. Also, in many instances the in 
dications for surgery were mandatory 
and relatively few of the 
procedures were elective in 
All of these 


to a higher mortality in comparison 


operative 
i 
nature 


factors would contribute 


with the non-coronary group 


It is noteworthy that de spite the 


fact that the majority of these patients 


] 
were poor surgical TISKS there were no 
compli itions during th Ope! itions 
that could be attributed to the heart 
LISCAS¢ tribute to irrent operative 
methods and anesthesiology. It is ap 
parent that COODC! tion ot the intern 
I 
wt. surveon and anesthetist w eSSeI 
tial in th preparation of the patient for 
surgery nd I t nace ent ol 
the peranve stoperative ™ 
A A 
TIOCS 
1 
Summary. he morbidity and mor 
1 
tality servat View Jo 
subiects wit! ( rter\ seas 
nadereo 5 per t 
Lhere were leat ne rostope! 
i 
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i 
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COMBINED ELECTROLYTE THERAPY IN ADVANCED 


AZOTEMIA AND ACIDOSIS® 


By Ricuarp A. NEuBAUER, M.D. 


RESEARCH 


ASSISTANCE OF 


EvIzABETH GARRIGUES, B.A 


RENAL DISEASE MANIFESTED BY 
DIRECTOR OIF 
WITH THE TECHNICAI 
From The 
THE management of advanced renal 


disease manifested by uremia and aci 
dosis is a serious medical problem. Con 
trol of relief of 


and proper hydration are essential but 


infection, obstruction 
at times not completely remedial. Re 
cently methods of 


have been suggested 


newel approach 
including artifi- 
cial dialvsis??:* dietary protein re 
striction with forced caloric 
and the correction of electrolyte abnor 
malities in the salt®®°* and potassium 


147,52, By 


measurements of the urinary 


losing nephritides® daily 
excretion 
a careful approach of electrolyte re 
placement has been suggested by Sis 


and Newburch 


Sporadic reports regarding the uss 
bicarbonate or isotonic so 
lactate!’ 
metabolic acidosis have appeared in 


the literature??? ‘ 


ol sodium 


dium for the correction of 


but consistent 


clinical results did not occur. More 
recently, however, correction of renal 
icidosis with sodium bicarbonate has 
resulted in clinical and chemical im- 


provement ir the hands of certain in 
vestigators 

Potassium, although generally held 
contraindicated in 4,44,51,55 at 
times has a definite place in therapy®"! 
in the 


relief of calcium depletion® in spite of 


uremia! 
Calcium salts are beneficial 


the tact that acidosis tends to protect 


the ionizable fraction of the total cal 


sunporte d by 


628 


i Grant trom the 


Memorial Hospital Wilmington, Delaware 


cium. When phosphate retention is evi 
dent calcium salts are postulated to be 
more effective when administered with 
aluminum hydroxide gel*®. 

Within the past 30 months, 54 
with renal 


pa- 
advanced uremia 


studied 
electrolyte approac h 


tients 
combined 
after all 
measures of therapy failed* 


have been with a 
usual 
This 
approach, oral or intravenous, con 
sisted of the administration of hyper 
tonic sodium lactate (1 to molar 
120 to 240 mkq.. with 4 to 8 om. of 
lactate in Am 
daily 
acetate 


or chloride was emploved as part ot 


calcium gluconate o1 
phojel, when given orally 
casionally potassium used as 
the regimen 

This approach was tried originally 
to further evaluate disturbances noted 
in deltoid 


series of biopsy analvses performed in 


muscle electrolytes in a 
patients with advanced renal disease*™ 
was noted that ther 
was a marked increase 


In this series it 
in tissue chlor 
i. moderate decrease in tissue 
potassium. Sodium and 


slightly elevated but all 


could not be explained on the basis 


ides with 
water were 


the changes 


of increased extracellular fluid in the 
specimen. 

\s Pitts was able to show that ex 
cess bicarbonate facilitated an excre- 


tion of excess chloride in the damaged 


kidneys of dogs**, it was decided to 


National Heart Institut Marvland 


Bethesda 


COMBINED ELECTROLYTE THERAPY 


see if a similar change could be accom- 
plished in patients with terminal renal 
disease. Sodium lactate was used be- 
cause it is a precursor to bicarbonate* 

and the hypertonic concentration 
was selected because several of the in- 
itial cases had edema*>. Calcium lac- 
tate or gluconate was used to prevent 
tetany which would be apt to occur 
with a rapid shift in the CO,-combin- 
ing power. At times added potassium 
in small doses was used cautiously, 
but not in all cases, to replenish the 
possible cell deficit noted in the tissue 
analy Secs 

The anticipated changes in chloride 
metabolism did not always occur, but 
since clinical and chemical improve- 
ment ensued in the first several cases, 

further evaluation of this approach 
appeared warranted. 

Certain chemical changes were of 
note namely, a fall in the blood urea 
nitrogen, with a frequent over-correc- 
tion of the CO.-combining power and 
| reciprocal fall in’ the extracellular 
chloride level. These changes appear- 
ed to be correlated with clinical im- 
provement of varying degrees in most 
of the initial cases studied. 

It is the purpose of this paper to 
relate changes in the blood urea nitro- 
gen values and to describe alterations 
in the structure of the extracellular 
Huid resultant from the administration 
of these electrolytes. Twenty cases 
comprise this first series. These include 
11 cases of chronic glomerulonephritis, 
t cases of chronic pyelonephritis, 2 
cases of polyeystic kidney disease and 
cases of hydronephrosis with post- 
obstructive uremia. 

Cases and Methods. The proper selection 
patients for this regimen was of utmost 
importance. The study was necessarily lim- 


ited to those patients who received no bene- 
fit from other available forms of therapy. The 
factors of intection, dehydration, and obstruc- 
tion were alleviated in all cases before the 


ombined electrolyte approach was begun. 
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Patients who improved with correction of the 
above factors or with protein restriction and 
forced calories were excluded from the series. 
All patients were believed to be critically 
ill. The non-comatose patients were exper- 
iencing signs and symptoms of uremia and 
had marked diminution of renal function 
tests In the non-comatose cases studied 
renal disease had been known from 2 to 17 
vears and in the group with chronic glomer- 
ulonephritis who were ambulatory 5 year ante- 
cedent data were available. 

Of prime importance in the selection of 
cases was a mutual agreement with the at- 
tending physician that the patient had _ re- 
ceived all other available forms of therapy 
without benefit and that the patient's condi- 
tion was critical. Therefore, should a patient 
expire during the period of observation or 
under electrolyte treatment, no discredit or 
blame could be directed at the electrolyte 
regime. 

MINIMAL RASELINE DATA. As many baseline 
data as possible were collected on each case. 
These ranged from 48 hours to 4 weeks de- 
pending upon individual circumstances, ex- 
cepting 2 moribund cases. 

In non-comatose patients, data were accum- 
ulated while they received a 1.0 gm. salt, 
20 to 40 gm. protein diet with forced calories. 
During this time fluid intake was kept be- 
tween 2500 and 3000 ce. since all cases had 
a good urinary output. If this intake could 
not be maintained orally supplementary intra- 
venous fluids were ordered at the discretion of 
the attending physician. In many instances 
diets were weighed before and after serving 
so that an estimation of ingested electrolytes! 
was available. Correction for stool or sweat 
electrolytes was not made since the renal 
handling of electrolytes was of major interest 
at the time. 

All intake-output data were collected on a 
24-hour basis from 7 a.m. to 7 a.m. The 
total fluid intake was carefully measured and 
24-hour urines were collected, measured and 
analyzed for sodium, potassium and chloride. 
When possible patients were weighed upon 
arising each morning. Routine urinalyses were 
done on the first voided sample daily for 3 
days and then weekly. Several urine cultures 
were done on all cases, 

Analyses were done daily for blood urea 
nitrogen?!, serum sodium, potassium!5, chlor- 
ide*® and CO.-combining power. Less fre- 
quent determinations were performed for cal- 
cium, phosphorus, sedimentation rate, total 
proteins, and A/G ratio and cholesterol. 
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| OF mplet blood counts. chest roentgeno 
ram and electrocardiogram were followed 


closely. Should edema bs prese nt, circulation 
| measured 


time and venous pressure were 

The blood pressure was measured at least 
> times daily during the periods of salt re 
striction and lso during the periods ot so 


dium administration Close clinical observa 
tions wert ide for edema formation and 
these were correlated with daily weight since 
pace volume measurements wel not avail 

Phenolsulfonphthalein dye excretion, and, 
when possil le. urea clearance were done upon 
cise h irce in re pe ited every Sevel il months 


is an outpate nt 


PROTOCOI is outlined was 


This protoc ol 


trictly adhered to in relation to time schedul 
nd dosage of fluid and electrolytes (devia 
tion from this outline did not produce similar 
results 

his proto | may be divided into 2 parts 


treatment of non-comatose patients ind creat 
nent otf comatose cases 

Electrolyte The rapy in Non-Comatose Pa 
tients. Since the management of a patient 
rousin tro oma able to tolerate fluids, 
wd and oral medication is essentially the 
same as therapy in this above group, this 
schedule will therefore also refer to patients 
respondins from coma, the only difference 
being in the diet. 

Patients who were not comatose were s¢ 
lected for this study if they had a urea clear 
ince of below 5 to 10% of normal and a 


phenolsulfonphthalein excretion of less than 


10% total whil experiencing signs and symp 


toms of their disease. During the dietary 
nanagement, the blood urea nitrogen valu 
was followed until it remained unchanged 


Then a 10% su pension of calcium lactate in 
} 

Amplh« jel nad 

potassium icetate 


the eff 


one molar 
added to 
ect of these electrolytes up 


whe n necessary 


in syrup were 


iscertain 


on the blood urea nitrogen. When no change 
occurred in the blood urea nitrogen value, 
one molar sodium lactate was begun. A ris- 
ing blood urea nitrogen level and a falling 
CO:-combining power was an idication for 
the earlier administration of sodium lactate. 


The 


gard to oral electrolytes was as follows: 


management of these patients in re- 


\ spec 


ial preparation of Robert Bogash, B.S 
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10 ce 1 molar sodium lactate® 4 to 5 
times daily. 

to 10 ot 10 ilcium lactate in 
Amphojel q.i.d 

When necessary, depending upon serum 


value and urinary output, 5 to 10 ec. 1 molar 
potassium acetate } or 4 times daily 
Electrolyti Patients 


All therapy was given intrave nously to those 


The rapy in Comatose 


patients excepting one in whom a Levin tube 


was used (T.B 

\ At LO Lm itter baseline samples 
were drawn, 1000 to 1500 ce. of 5 clucose 
in water or LOW Travertt containing to 6 
om. of calcium gluconate 10% solution) and 
LO units of regular insulint was administered 
in a 2 to 2%-hour period. Potassium as chlor 
ide or acetate was added to this infusion in 
the dose of 2 to 4 gm only if the serum \ ilu 


below normal 
1 stabl irculation 
less than 3 to 
infusion 
m lactate 


was normal o1 with idequate 
urine formation 

B. At 4 p.m 
after completion of the 


to 240 


hours 
120 


with 


never 
ibove 


ot ome molar sodiu 


C.5 gm aminophyllin ind at times equal 
parts of 5 glucose in water to make a ! 
molar solution. The amount of sodium lactate 


used depe nded upon a fall in the blood urea 


did 


nitrogen level, that is, if an initial decrease 


not occur or continue, the amount of sodium 
lactate was increased | qual parts ot glu- 
cose in water were used only when edema 
was absent and when no cardiac impairment 
was suspect d Early in the study 3 cases 


received hypertonic sodium chloride be se 
of a marked drop in the extracellular chloride 
150 to 250 
ot 
aminophyllin 


value [his was administered 
of 24% NaCl with 40 to 120 ec 
lactate with 0.5 
t days. The effect of 
was uncertain since there 
change in the 
c. At 10 p.m. (never less than 3 to 4 hours 
ifter completion of the hyperton 


as 


1 molar 


sodium 
from 1 to 


nation 


this combi- 
was littl 
Serum rice \ 


nfusion 


1000 to 1500 cc. of 5% G/W or 10% Travert 
with to 6 gm. of calcium gluconate and 10 
U of regular insulin was given. Potassium in 
similar doses to the morning infusion was 
added to this only when necessary. 

Should the patient rouse from coma with 
the above therapy, water, ginger ale, coke 
syrup, tea and sugar were begun orally. Total 


N \ ay tilabl 


(Lennox Hill Hospital 


from Libby Drug Company, Wilmington, Delaware 


as the recommended dilution of 
t Baxter preparation invert 


was not used 


sugar. 


°F li Lilly sodium racemic lactate available as a one 


l 


molar solution in 40 cc. ampules. This 


6M. 


{Insulin was used in an attempt to move potassium into the intracellular compartment. It 


also noted that in the early days of insulin it was also used in the treatment of renal acidosis 
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maintained at 2500 to 3000 cc. 
with suppl mentary intravenous feedings. Salt 
butter, jelly and mashed potatoes 
with hard 


fiuids were 


tree toast, 


then begun 


were along candies. 
Oral sodium lactate and calcium lactate were 
begun as soon as tolerated and the diet was 
gradually increased to 20 to 40 gm. protein 


with 1.0 gm. salt. If or diarrhea 
occurred with institution of oral therapy, the 
patient was urged to repeat the dose in 20 
Gastrointestinal irritation from the 
solutions tended to disappear in 


vomiting 


minutes 
hypertonic 
SCVE ral days 

controlled in cer- 
tain cases with the administration of 100 to 
200 mg. of cobalt daily®!7. Should 
the anemia not respond within a period of 
14 days and it be felt advisable to attempt 
to correct this (which is not without danger 


Anemia wa successfully 


chloride 


in the patient with chronic renal disease ) 
the following procedure was adopted. Packed 
red cells prepared from a fresh donor were 


obtained within 24 hours. Forty cc. of one 
molar sodium lactate was given intravenously, 
followed immediately by 100 to 150° ce. 
pac ked cells, again followed by 10 ce. 
molar lactate. This was repeated 
several days until sufficient response 
date this method, 
transfusions have 


of one 
sodium 
every 
was obtained lo with 


no sick eflects of been 
note d 
Upon discharge the patient was maintained 


on the 


same regimen and followed initially at 
weekly intervals. As an outpatient, determi- 
ations were done for blood urea nitrogen, 


hemoglobin, serum sodium, potassium, chlor- 
Each patient 


as to recording his own intake 


ide and CO,-combining power. 


was instructed 
) 


ind output and weighed himself 3. times 
weekly in the morning upon arising. Twenty- 
four hour urine samples were collected by 


the patient and brought in for analyses for 
and chloride weekly. 


therapy has been indic ‘ated in 


odium pot isslum 
Maintenanc: 
most of the cases studied, this being judged 
below 5 to 10% 
a clinical and chemical deter- 
loration upon withdrawal of electrolytes. 


by renal function studies 


of normal or by 


Results. Table 1 indicates that with 
i combined electrolyte regimen all the 
initial cases studied showed some de- 
crease in the blood urea nitrogen value. 
This seemed to be directly related to 
this type of therapy since conventional 
forms of management had produced 
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no significant chemical effect before 
the administration of hypertonic so- 
dium lactate. At the clinical 
changes were noted within several 
days but other patients needed more 
prolonge ‘d ther: apy. Maintenance ther- 
apy appeared indicated in the majority 
of initial cases studied. In most. in- 
stances the blood urea nitrogen level re- 
mained in the lower levels as demon- 
strated. This does not indicate, how- 
ever, that this was a permanent or 
indefinite trend nor does it indicate any 
improvemen. in actual renal function. 

Clinically all cases showed some de- 
gree of improvement except in Case 
No. 10 (F.G.). Since the patient with 
advanced — renal stable 
phase of the lesion may live indef- 
initely, overenthusiasm regarding clini- 
cal results must be avoided. From 
this study it appeared that life expec- 
tancy was prolonged. It is of interest 
that the patients who did improve were 
in the most part able to be almost 
completely :ehabilitated. 

In accordance with the findings of 
Salvesen*® using alkaline therapy in 
uremia the !1 cases of chronic glomer- 
ulonephritis in this series were the most 
difficult to manage, although the chem- 
ical changes were favorable. Excel- 
lent clinical and chemical results were 
obtained in the 4 cases of pyeloneph- 
ritis and in one case of polycystic kid- 
ney disease. The 3 cases of postobstruc- 
tive uremia due to hydrone phrosis all 
had excellent results and maintenance 
therapy was not necessary. 


times 


disease in a 


Case Reports. CHronic GLOMERULONEPH- 
RITIS. CASE 1. T.H. admitted to the 
hospital with a 3-weeks progressive onset of 
plus edema generalized. Twitchings 
were frequent and ecchymoses were scattered 
over the body. Mild hypertension was pres- 
ent. For 3 days the patient was treated with 
isotonic fluids and blood but his condition 
deteriorated. He was then begun on com- 


was 


cota, 


*Cobalt chloride, prepared by Mr. Robert Bogash, B.S., made available by Libby Drug Com- 


pany, Wilmington, Delaware. 


bined electrolyte the rapy and within 8 d Lys 
By mistake 
containing salt 
but in spite of the high 


displayed dramatic 
he received dextri-maltos« 


(1000 calories daily 


improvem« nt 


sodium intake the patient completely lost 
his edema in 8 days with no diuresis. This 
sted large fluid shift and indicated 


that the volume of distribution of hypertonic 
lactate than 


pa 


sodium must have been 


the 


greater 


extracellular compartment since this 
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third day a Levin tube was inserted and 
enteral electrolyte therapy was be gun \ 
dramatic clinical ind hemical response en 


co npl tely edema 
stopped Within 30 


d 


Phe patient becan 
free and all therapy was 


days there was a progressive deterioration and 
follow-up was lost. In retrospect it was felt 
that this patient would have benefited from 
continued therapy. Other than the dramati 
improvement associated with electrolytes 


tient retained about 1000 mEq. sodium du definite interpretation of this case is difficult 
ing this 8-day period. When the patient’s because the patient d have 48 hours of 
urea had fallen to 55 mg. per 100 cc., he bed rest and protei triction before the 
was switched to oral sodium bicarbonate electrolyte regimen was instituted 
ther ip) with a gradual rise in the blood urea CASE 3. P.E. was a 29-vear-old male with 
nitrogen to 85 mg pel LOO. ex The patient 5-vear history and laboratory dat idicat 
rABLI 
I \ 
Bef ( 
Elect p 
r. H M CGN Eq 
2. M CGN mEq 
M CGN mEq 
R. P M CGN ) 00 mEq 
S. M M CGN S00 mi 
6.5. G M CGN mi 
M CGN 7 ml s. I 
8. L.S CGN 
0.F.G CGN ) ) mil 
is. 5 M CGN ) 
2.H. D M CPN 7 meq 
M CPN mi 
WoW M CPN OO mi 
M CPN mi 
6. A. H M P¢ da 0) mEq 
7. M. ) : 00 mEa 
8. E.S M HYDRO 130 0 10 mEq 
19. W.S M HYDRO 7 mEq 
20. J. ¢ M HYDRO 0 mEq 
CGN—Chronic Glomerulonephritis PC Polvevstic Kidne Dise l 
CPN—Chronic Pyelonephrit HY DR¢ Hydroney 
was then followed for one vear on matinten ne’ progressive chroni lomerulonephritis 


ance sodium bicarbonate and calcium the rapy 
He eventually died from a progressive hyper 


tension. Whether or not this was related to 
a progr ssion of the disease or to sodium 
ingestion is not clear. Other cases suggest that 
the sodium per se had little to do with this 

CASE 2 r.B. was a 29-year-old colored 
male who had carried 20 Ibs. of edema for 

3-veal period Frequent episodes of con 
rusion and puffing SS ot the tace had heen 
noted. He was admitted to the hospital in 


a critical condition with hypertension, car 
diac dilatation diarrhea an 
acute exacerbation of chronic nephritis. Spon- 


and simulating 


taneous potassium intoxication was present 


of polyuria. This was treated with 
hypertoni« 


in spite 
oluc ose, 


calcium and insulin’, 
The patient deteriorated rapidly and on the 


Hypertension was severe and the patient was 
experiencing signs a ic nptoms ot uremia 
No improvement was d with protein ind 
salt restriction but an excellent result ensued 
with combined electrolyt therapy. The 


ya 
tient discontinued therapy and then the = 
to 133 mg. per 100 cc. within 
10 days. Reinstitution of the rapy over the next 
14 days seemed to be assov 


tient’s urea rose 


iated with another 


drop of blood urea to meg per 100 ce The 


patient continued in good condition on this 
regimen for many months. He then voluntarily 
discontinued therapy ind over the next 2 
months the urea rose to above 250 mg. and 


the patient expire d. No further therapy was at 


tempted during this time and postmortem 


examination revealed far advanced chroni 


glome rulonephi itis 


> 
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CASE 4. R.P. who had advanced chronic 
glomerulonephritis and hypertension also had 
5-year history and laboratory data com- 
patibl with the disease. His course was al- 
most identical to patient P.E. and cessation of 
therapy resulted in deterioration. Using this 
patient as his own control another good chem- 
ical and clinical result was obtained but the 
patient expired from a secondary infection 
while off electrolyte therapy. 

cAsE 5: J.M., known to have chronic glo- 
merulonephritis for 5 years, suddenly devel- 
oped increased microscopic hematuria, an 
clevated sedimentation rate and marked 
edema of the legs and face following an 
upper respiratory infection. After baseline 
lata electrolyte therapy was begun because 
of a progression of uremia. A severe diastolic 
hypertension occurred over the next 7-day 
period. Medication was discontinued but bed 
rest, protein restriction salt restriction 
were continued until the urinary findings and 
edimentation rate returned to the previous 


levels At this time the diastolic pressure 
returned to baseline level and electrolyte 
therapy was again begun. Then no hyperten- 


ion resulted and it was felt that the earlier 
hypertension was directly related to the ac- 
tivity in the kidney lesion rather than to 
the administration of sodium. This patient was 
naintained on therapy for many months al- 
though he did not improve to the point of re- 
turning to work. The patient expired within 
ibout a vear but did not receive electrolyte 
therapy within the last 2 months of his illness. 
case 6. S.G. also was a known chronic 
lomerulonephritic of 5-years’ duration. Al- 
though clinical improvement lasted only sev- 
cral months in this patient it was of interest 
that he received intravenous hypertonic so- 
lium lactate 3 hours after an episode of 
cute pulmonary edema precipitated by a 
ransfusion of packed blood cells. Initially an 
excellent response was obtained but the kid- 
ey lesion ippeared to be progressive and the 
linical picture of malignant hypertension en- 
sued Further unfavorable reactions from 
transfusion were believed to have been pre- 
ented by the administration of 40 to 80 ce. 
f one molar sodium lactate before and after 
ich infusion of packed cells thereafter. 
case 7. T.D. had known chronic glomeru- 
ym phritis for 5 years and was experiencing 
evere signs and symptoms of this disease. 
scfore electrolyte therapy his glomerular fil- 
tration rate was reduced to 5 ce. per minute 
inulin) and his 7 mpah was reduced to 5 mg. 
er minute. Twenty-one days baseline data 
vith protein restriction and forced calories 
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failed to benefit this patient. With a single 
injection of sodium lactate (S.L.: Table 1) 
there was a drop in the blood urea nitrogen 
which lasted for 7 days. Thirty days more 
of protein restriction was carried out with a 
gradual rise in the blood urea nitrogen. When 
this rose to previous levels he was begun on 
oral electrolyte therapy and was able to re- 
turn to work within a matter of weeks. He 
lived approximately 9 months and _post- 
mortem examination revealed far advanced 
chronic glomerulonephritis. 

CASE 8. L.S. was admitted in a moribund 
condition. Severe acidosis and dehydration 
were present. After diabetic acidosis was ex- 
cluded therapy was necessarily begun after 
about 30 hours of water hydration. The 
patient had an excellent clinical and chemical 
response. This case was initially difficult to 
interpret since all other measures of therapy 
were not. tried As the patient paid little 
attention to medical advice she discontinued 
electrolyte therapy on three occasions. Sev- 
eral weeks after each incident she was hos- 
pitalized for severe uremia and on each occa- 
sion combined electrolyte therapy was asso- 
ciated with improvement. Her existing hyper- 
tension apparently was not aggravated by so- 
dium therapy and the patient died after 2 
vears from a cerebrovascular accident having 
received no electrolyte therapy for 3 months 
preceding the terminal event. Postmortem 
examination revealed far advanced chronic 
nephritis. 

case 9. A.H. had acute nephritis as a child 
and 5 episodes of severe preeclampsia with 
pregnancies. Bilateral renal calculi were pres- 
ent and following an operation for possible 
obstruction on the left she became severely 
uremic. Excellent chemical and clinical re- 
sults ensued and in spite of calcium therapy 
and an alkaline urine repeated pyelograms 
showed no increase in stone formation*’., 
Maintenance therapy and follow-up have 
now been continued 20 months. 

case 10. F.G. with chronic nephritis 
promptly went into shock and developed a 
febrile reaction following the administration 
of sodium lactate. (This was a special prepa- 
ration not commercially available and is not 
to be confused with the recommended and 
repeatedly used Eli Lilly commercial prepa- 
ration.) It was felt that this represented a 
pyrogenic reaction and the patient was unable 
to maintain her blood pressure for approxi- 
mately 72 hours. During this period she was 
psychotic. Emergency treatment consisted of 
norepinephrine and plasma. After this epi- 
sode she was placed on oral sodium lactate 
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ind although chemical changes ensued littl 
clinic benefit was obtained. \t 


the patient had far advanced chronic glomet 


ulonephritis 

CASE Ll. G.S. was clinically terminal after 
having been exposed to most torms of treat 
ment He had 
respond to mercurials, digitalis, and xanthines 


With the 


sustained a 50 lb 


} plus edema and failed to 


onset ot electrolyt therapy he 


weight loss as well as a 
dramati hemical and clinical response. For 
the past (0) this 


and is at 


has be en on 


abl 


months man 


continuous — the rapy 


present 
to work 
H.D 
progressive rise 

weeks’ 
therapy with isotonic fluid replacement Im 
mediately on the 


CHRONIC PYELONEPHRITIS. CASE 12 


Was Comatose ind showed a 
in his blood urea nitrogen in spite of 
institution of combined 


ele ctrolyte ther ipy the urea nitrogen fell 65 


nie pel LOO ec In the next 24 hours his 
drop continued ind when clinically and chem 
ically stabili 1 the patient had 1 compen 
sated urea clearance of 6 normal with a 
total phenolsulfonphthalein of 2%. During th 
next 2 months this man sustained a 
15 lb. nutritional weight gain and spon 
taneously orrected his anemia. The urea 
learance has risen to 15% of normal and the 
nolsulfonphthalein to 17% of total excre 
\ recent intravenous pvelogram ré 
veal lye excretion in 75 minutes 


CASE 13. W.W. was an 


was tl ht hye 


elderly man who 
typic il pi ture otf cerebral 


Although his 


Was not severe this man was subjected to 


inoxla postoperative ly azotemia 


therapy ind had a marked cl ing of his 
mental condition. He was maintained on ther 
py for several months and it was then dis 
continued. Several days following withdrawal 
I thera] I went into a evcle of nausea and 
vomiting and became uremic Therapy was 
instituted and the patient improved dramat 
ally He was then followed for 20 months 
but because of a progressive: stricture in the 


esophagus, failing nutrition and discontinu 


ince of medication took place. Following a 
Vigorous insertion of a Levin tube the pa- 
tient became comatose and expired. Ne ropsy 
evealed chroni pyelonephritis 

CASE 14. R.F., a 74-year-old white mak 
was admitted to the hospital with a past 
history hroni pyelone phritis of 2-vears’ 
which caused complete inc upaci 


tation present hospital admission was 
for rei of a large bladder calculi. Five 
lays tollowing the suprapubic removal of a 
stone the patient bec ime comatose. This 


was pl bably related to a 24-hour period of 
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shock 


) plus generalized and the patient was treated 


immediate postoperative Edema was 


during the 5-day period for cardiac decom 


Acidosis ind 


The patient was then begun on 


pensation twitching wert 
prominent 
modified electrolyte re men and received 
sodiun 
lactate 


P itient was 


small doses of | 
addition to tl 
the 


completely rehabilitated for over a vear on 


several 


chloride in it sodium 


His response was 


therapy Phe eventually 


died of secondary 


continuous patient 


tion and necropsy re 
chronic 
S.S. had a_ total cevstectomy ) 
functioning kid 
cutaneous ureterostomy Phe pa 
d to the 
responded 
maintained as an 


vealed far advances pyelonephritis 

CASE 15 
vears previously. He had one 
nev with a 
was admitte 


tient became uremic ai 


hospital in a moribund state He 
well to therapy and was 
outpatient for over 6 months. An overwhelm 
ing secondary infection 
kidnev caused the patic nt’s death 
that or on oct 


was inadvertently given 400 


in his opposite non 
functioning 
It IS 


itient 


interesting ison, the 
mEq 


of sodium lactate as a 50% solution and with 


one kidney was able to ear an equi ilent 
umount within a 24-hour pe riod 


KIDNEY DISEASE. CASE 16. A.H 


lvanced poly vsti 


POLYCYSTIC 
was known to have had a 
] 


tor 


2 years previous to oral sodium la 
tate. He had been maintained during this tim 
LOO of 1/6 molar so 
and 500 of blood each week 
On oral the rapy the patient was « ompl tely re 
habilit ited and re turned 
had a very 


ith 


dium lactate 


3 infusions of 


to work. This patie nt 
good 6 months but he was admit 
ted to the hospit il tert 

chosis which 
origin. His 

downhill and 


inally of pss 
pposed to be 
if this 


was su uremk in 


time was rapidly 


further therapy was of no avail 


He had discontinued ther ips ipproximately 
10 davs before the final admission \t 
necropsy this patient’ kidnevs weighed 


1000 gm. each 

CASE 17. M.Y. was admitted to the hos 
pital for the 17th time ir 


16 vears for poly 
kidney ise iS¢ kor the first weeks 
until she 


time she re 


rapidly downhill 
this 
fluid ther ips 


her course was 
became moribund During 


ceived routin including ] 6 
molar sodium lactate with no response 


f combined 


| pon 
institution 


electrolyte regimen 


this patie nt had a dran itic re sponse She 
too. 1S one of the cases in which small 
amounts of hypertonic sodium chloride wer 


idministered because of a rapid fall in the 
level In the 
patient s rea 


had 


serum ( hloride 


compensate d 
picture, this was 4 


a total phenolsuilfon- 


1 
clearance 
ot normal and she 
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phthalein excretion of 2%. This patient has 
now been rehabilitated for 27 months and has 
sustained 42 Ibs. nutritional weight gain. Her 
kidney function tests have not improved. Het 
inemia has been well controlled, with cobalt 
chloride, LOO mg. daily. 

HypRONEPHROSIS. CASE 18. ELS. was a 
sl-year-old male with a hypoplastic kidney 
on the right and a stricture of the ureter on 
the left with hydronephrosis. Following a 
ureteral dilatation the patient developed acute 
uremia. It was interesting that during the 
period of progressive uremia the fluid intake 
was 6 liters daily and the output was 5 
liters. The urea had been above 110 > mg 
per LOO ce. for a week and was rising when 
electrolyte therapy was begun. dramatic 
improvement resulted the patient was 
then taken off therapy, as kidney function 
tests were not severely depressed. 

CASI 19 W.S. another cece of postob- 
structive uremia, had adequate drainage for 
1 period of a week, infection controlled 
ind adequate hydration. His condition was 
too poor clinically to contemplate surgery. 
He was, therefore, started on the electrolyte 
regime preoperatively and following prosta 
tectomyv was ke pt on sodium lactate. He had 
in uneventful recovery and therapy was then 
discontinued 

cAsE 20. J|.C. represents a case of post- 
obstruc tive ure mia who had had adequate 
irainage, control of the infection and = ade- 
juate hydration for over a month. Clinically, 
he became terminal and was begun on intra- 
venous sodium lactate with a rapid favorable 


Sponse 


Although favorable chemical changes 
resulted with this therapy in the initial 
20 cases, the brief clinical remarks are 
compatible with Salvesen’s findings 
that: a) alkali therapy should be used 
in all cases of uremia and_ acidosis 
when other measures fail to benefit the 
patient since a certain percentage of 
treated cases will have their life expec- 
tancy improved, and b) patients with 
kidney disorders other than chronic 
‘lomeruloncphritis tend to do_ better 
with alkali therapy. 

Discussion. Although the adminis- 
and potassium?” 

in advanced renal disease may fre- 
quently be inadvisable, their “com- 


tration of sodium 


44) 
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bined use appeared beneficial in many 
of the first series of cases studied. The 
physiological mechanisms involved are 
not clearly understood but certain 
definite chemical changes were seen, 
and usually these were accompanied by 
some degrec of clinical improvement. 
With the administration of hypertonic 
sodium lactate and calcium lactate and 
in certain Cases potassium as acetate 
or chloride, a fall in the blood urea 
nitrogen level was noted. This at times 
was quite marked. From the available 
data the fate of the blood urea nitro- 
gen may not always be accounted for 
by an increase of urea in the urine. 
Delay in the formation of urea nitro- 
gen or an actual metabolism of this 
substance within the tissues may occur. 

With intensive alkali therapy a rapid 
rise in the CO,.-combining power was 
observed. This was caused by a con- 
version of lactate to bicarbonate. Com- 
plete data for analyses of the structure 
of the extracellular uid were available 
in 18 cases. Of these, 8 cases before 
treatment had a CO.-combining power 
below 8 mEq./L., while a total of 14 
of the 18 cases showed CO.-combining 
power below 20 mEq./L. These initial 
values are difficult to interpret since 
most of the cases were previously sub- 
jected to routine therapy and this at 
times included 1/6 molar sodium lac- 
tate. With cne molar sodium lactate, 
however, 9 cases showed a rise in the 
CO.-combining power to above 35 
mEq./L. and, of these, 4 cases rose 
above 50 mEq./L. Under these altered 
circumstances with added calcium no 
tetany occurred. Although blood pH 
determinations were not available be- 
fore treatment in this series, 10 cases 
which had been maintained on contin- 
uous therapy for 6 to = months show- 
ed a blood pH of 7 The effect of 
lactate may be while a provision of 
bicarbonate. It is known, however, that 
lactate has a specific effect on the renal 
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tubular transport!’ system. It has stances when the serum sodium rose 
definite place in the Krebs evcle as to above normal limits while on ther 
well as being a source of energy for apy This was considered to be consis 
the live he tact that lactate is con- tent with the relative water deficit and 
CTT { ly carbonate by ct Hhudar pro the Huid int ike Was 1m reased with the 
CSS v be of mmportance subsequent fall in the serum sodium 
Che reciprocal fall in the serum value 
( vel was probably due to th The serum potassium in 18 cases 
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line period was somewhat difficult to 
interpret since the majority of cases 
had been on varying degrees of so- 
dium restriction and urine outputs 
varied. The low values may have re- 
Hected a conservative mechanism for 
sodium**". One case of polycystic dis- 
ease (Case 16) on an unlimited diet 
excreted 90 mEq./L. of sodium. From 
these data and the clinical status it was 
felt that none of the cases was of the 
classical sodium or salt-losing nephritic 
type. During sodium therapy, most 
of the present series of cases showed a 
varving degree of retention of this ion, 
and this at times was of considerable 
magnitude (1000 mEq./L. in 8 days i 
In spite of the sodium retention no pa- 
tient developed acute pulmonary ede- 
ma, marked peripheral edema, or an 
increasing hypertension that could be 
related to sodium ingestion. Patients 
1. 2 and 11 all lost edema fluid while 
receiving sodium as lactate. In Cases 
2 and 11 there was an increased urin- 
ary volume while in Case 1 there was 
no increase in urine output but a re- 
tention of sodium occurred during the 
disappearance of edema fluid. With 
continued sodium lactate therapy, the 
sodium concentration of the urine rose 
slowly until it approache ‘d almost nor- 
mal levels in eve ry case regardless of 
the type or poate of renal pathology. 

\ll cases studied were able to excrete 
sodium in the range of at least 100 
mEq./L., when administered as sodium 
lactate. This indicates perhaps, that 
the exeretion of sodium in chronic renal 
disease may be intimately related to 
the anion with which it is admin- 
istered. 

When present the initial sodium re- 
entions lasted from 3 to 10 days and 
vradually a much higher state of so- 
dium equilibrium was approached than 
was seen during the baseline period. 
lt was interesting in several cases with 
‘ong follow-up data that after the pe- 
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riod of sodium retention there was 
marked increased excretion of sodium 
in the urine, exceeding the quantities 
ingested at the time, This early base 
retention without evidence of edema 
or weight gain suggested the possibil- 
ity of a cell cation deficit. The volume 
of distribution of hypertonic sodium 
lactate must have been much greater 
than the extracellular compartment as 
has been reported for sodium bicarbon- 
ate’. Perhaps the addition of sodium 
in an available form plus the increased 
bicarbonate excretion may have re- 
placed or assisted in some of these 
functions ordinarily performed by the 
ammonia forming mechanism in the 
distal renal tubules. 

Data on urinary ammonia were not 
available in this initial series. Urinary 
chlorides displayed no specific pattern. 
In most cases after the ‘rapy was begun 
levels remained at an essential equilib- 
rium with the chloride intake of the 
diet. 

From these data suggesting frequent 
sodium and potassium retention and 
from the data on tissue analysis where 

potassium deficit was suspected, it 
cannot be absolutely stated that there 
is a cell cation deficit in advanced 
renal disease. Not only the natural 
history of disease but the presently 
accepte ‘d therapy of it would well pro- 
duce a base deficit. Newburgh** point- 
ed out the inherent dangers of low salt 
diet and predicted that should only a 
small negative excretion occur daily, 
eventual difficulties of considerable 
magnitude might ensue. As the dis- 
ease progresses, nausea and vomiting 
are frequent, and the patient's state of 
nutrition and hydration may gradually 
decline over a period of months before 
treatment is instituted. With kidney 
damage and the associated inability to 
excrete acid metabolites with negative 
nitrogen balance, the necessity of draw- 
ing upon fixed body base has long 


I 


NEI 


been recognized Thus, the acidosis 
in uremia may be not only a purely 
renal acidosis but also be associated 
with a deficit of body base. Therefore, 
the of 
alkaline sodium salts along with other 
clectrolvtes be 


cases which are not typical sodium o1 


administration large doses of 


mar logical even in 
potassium-losing nephritides. From the 
standpoint of calculated renal energy 
Newburgh** has shown that probably 
greater work is required of the distal 


tubules of the kidnev for the formation 


ot a urine hvpotonic tor sodium. Since 
the urinary concentration of sodium 
rose in all cases with sodium lactate a 


reduction in the expenditure of renal 
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quently in uremia such a relationship is 
equivocal] 
Indications contraindications 
with expected chemical results from the 
regimen have been published else 
where 
As this tvpe of the rapy has many in 
herent dangers, it must be stressed that 
it still 


should be attempted only when propel 


is investigative in nature and 


facilities are at th dispo al of the phy 
Ssiclah. 
\ combined electrolyte 


approach to the problem of uremia and 


Summary. | 


ii idosis has be en pre sente d This con 


sists of the administration of hypertonic 


sodium lactate, cal salts. and 


ium 
energy may have been a helpful factor ‘ 
casionally potassium salts 
in these cases where so little renal re 
2, wenty cases treatec 1 th ash 
t treated in this fas} 
serve is lett. The use of a 20 gm. pro : 
on have been presented All except 
tein diet also decreased the expendi- f 
. we Varvil ) 1m 
ture of renal energy: since less urea ecrees 
he CONCE ntrated The nh, too, prove ment tre to col ete 
this therapy tend to support habilitation 
Platt’s theory that the remaining neph 3. The most significant chemical 
rons cal tunction at a supe rnorma!| change Ss encounters d were a fall 1h th 
capacity blood urea nitrogen, a rise in the CO, 
Sick ettects ot this therapy are tew combining powel and a Te Iprot al drop 
d dithcult to interpret One cast in the extracellular chloride level 
pparently had a pyrogen reaction and 1. It is felt that when usually avail 
2 patients became psychotic. This ap ible measures fail to benefit the uremic 
i 
parently Was re lated to the sodium lac patie nt that this regimen may he ot 
tate b t SLICE psvchoses occu! tre value 
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WITH THE TECHNICAL ASSISTANCE OF 
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RESERPINE a pure alkaloid, which 
has been obtained from Rauwolfia 
serpentina and more recently has been 
chemically identified'® has mild to 
moderate hypotensive activity*. Be- 
cause of the relatively long delay pe- 
riod in the onset of action, the pharma- 
codynamics of this agent have been 
hard to evaluate. Nevertheless, the fol- 
lowing report is an attempt to de- 
termine the cardiovascular and renal 
hemodynamic response to this drug 
tollowing intravenous administration 
to laboratory animals and the renal 
hemodynamic response after both 
intravenous and oral administration to 
patients with hypertension. 


Methods. OUTPUT stUDIES. Obser 


vations on cardiac output were made using 
the pulse contour method of Hamilton and 
Remington Phe dogs were ane sthetized 
with 30 mg./kg. of pentobarbital or 15 mg 


kg. of morphine and 10 mg./kg. of pentobar- 
bital. Following suitable control observations 
reserpine (Serpasil)+ was administered intra- 
venously in doses of 3 or 4 mg. Observations 


on blood pressure, pulse rate, and cardiac 
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output were then ma ery 15 tes for 
the next 4 hours 

RENAL HEMODYNAMIC srupres. The acut 
renal hemodynamic respor iS¢ to intravenous 
reserpine Serpasil \ Ibserved on 10 dogs 
ind 6 patients with hypertension. The effects 
of chronic idministrat oral were ob 
served on 8 additiot patients with hyper 
tension 

Observations on g The d os were a 
esthetized with pentobarbital using 30 mg 
kg intravenously Creatinine was used ti 
measure glomerular filtration rate (GFR), and 
para-aminohippurate PAH was used t 
measure renal plasm low. Mean blood pres 
sure was measured by da pe wrcury 
manometer connect throug! inifol 
to an indwelling arterial edle. Obs itions 
on water and ele lyt eXCI ns were 
made at the same ti hat t l clear 
ince studies were xcept for nino. 
modifications, the techniques and ialytical 
methods have been pr viously escribed 
Following 3 suitable control periods (10 min 
utes each to 4 g. of reserpine were ad 
ministered intravenously Two 10-minute 
clearance pe riods were lected immediately 
Repeated observations verage of two 10 
minute periods were ade 90 minutes, 2% 
hours, and 4 hours after administering the 


ot 


rese rpine 
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was infused intravenously at a rate of 3 to 
5 cc./minute. Observations were then made 
for 2 successive 10-minute collection periods. 

Clinical studies. Differential renal function 
tudies were done on 6 hypertensive patients 
who received reserpine intravenously. At the 
une time observations were made on water 
nd electrolyte excretion. After 3 > successive 
10-minute periods, 1 to 3 mg. of reserpine 
were administered intravenously in 100 ec. of 
5% glucose in water over a 10 to 20-minute 
period. Inulin was used to determine glomer- 
ular filtration rate and para-aminohippurate 
was used to measure renal plasma flow. The 
plasma concentrations of sodium and potas- 
sium and the excretion rates of these electro- 
lvtes in the urine were determined using a 
Beckman flame 
inalytical methods used have pre- 
ously been described®. Following the ad- 
ninistration of reserpine the blood pressure 
is recorded every 10 minutes for the next 
6 hours. After a definite reduction in blood 


photometer for analy ses. Tech- 


ind 


pressure was observed and when it appeared 
that further reduction probably would not 
cur, observations on renal plasma flow, 


lomerular filtration rate and the excretion 
f water and electrolytes were again made. 
Iwo 10-minute collection periods were ob- 
tained, the average of which is designated 
is D, in Table 3A and 3B. After a delay 
period of 35 minutes or more, 2 additional 
ollection periods were made, the average 
f which is ce signated as D.. 

Observations on renal hemodynamics and 
electrolyte excretion were made on 8 pa- 
tients with hypertension who received 3. to 
6 mg. of reserpine® orally each day for 3 
wonths. Control observations consisted of 
three 10-minute collection periods. Similar 
ollection periods were obtained after the 
month period of drug administration. The 
chniques used were previously described5, 


Results. LABORATORY OBSERVATIONS. 
Cardiovascular Hemodynamics. After 
variable period of one to 2 hours the 
blood pressure usually decreased mod- 
erately and the reduction in blood 
pressure lasted from 2 to 5 hours. As- 
ociated with the reduction in blood 
pressure the cardiac output was quite 
ariable, occasionally decreasing slight- 
vy. Generally spe ‘aking, however, “the 
lrug did not appear to have a consis- 


tent effect on cardiac output and the 

reduction in blood pressure which 

usually was due primarily 

to a decrease 1 peripheral resistance. 

About of the animals 

failed to show a significant reduction 
blood pressure. 

In most instances there was an im- 
mediate drop and return to above 
control levels in blood pressure on in- 
jection of reserpine (Fig. 2) probably 
due to the effect of the vehicle, poly- 
ethylene glycol. This was tested in 
several additional control dogs by sev- 
eral injections of polyethylene glycol in 
amounts .* to that of an injection of 
rese rpine. Usually an immediate reduc- 
tion in blood pressure occurred with a 
rebound to and above control levels 
within a few minutes. 

Renal Hemodynamic Studies. All of 
the dogs in this study showed a reduc- 
tion in blood pressure from 60 to 90 
minutes after administration of the 
drug. However, by the 4-hour post- 
drug period the pressure usu- 
ally returned toward or exceeded the 
control blood "The reduction 

blood pressure was not associated 
with significant alterations in glom- 
erular filtration rate or in renal plasma 
flow. However, 3 to 4 hours after ad- 
ministration of the drug, ~ renal 
plasma flow was reduced in some of 
the animals. This was app: ale not 
due to the reduction in blood pressure 
in these animals since the blood pres- 
sure was usually approaching or had 
already returned to control levels. 
There was no consistent effect on so- 
dium and potassium excretion or in 
the concentrations of these ele ctrolytes 
in the plasma (Table 1B). 

Following reserpine, the renal hemo- 
dynamic response to norepinephrine 
was similar to animals which had not 
previously received reserpinet. As the 


*Supplied through the courtesy of Ciba Pharmaceutical Products, Inc., Chilcott-Warner, Inc., 


nd the Riker Laboratories, Inc. 
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lecreased below control levels tor it least 9 to 5 hours The reduction in blood pressure 
vas associated with a reduction in peripheral vascular resistance The cardiac output was 
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blood pressure increased, renal blood 
flow was depressed. This was reflected 
in a sharp increase in renal vascular re- 
sistance (Table 2A). Norepinephrine 
did not produce a consistent effect on 


electrolyte excretion except those 
instances where glomerular filtration 
rate was markedly depressed. Then the 
excretion of water and electrolytes was 
also depressed (Table 2B). ; 
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Fig. 2.—Atypical cardiovascular response to reserpine which was sometimes observed. The 


diovascular hemodynamics appeared quite unstable but there was no consistently significant 


ffect on blood pressure or on cardiac output 


. The initial and transient reduction in blood 


pressure is probably due to the vehicle, polyethylene glycol 


SERPASIL) ADMINISTERED INTRAVENOUSLY TO DOGS 


Renal B I 
Renal Vascular Resistance Hematoerit 
D dD Ds dD ( D D D Ds ( dD D D dD 
219 0 140 117 1.03 6s 6 1.09 1.53 4 44 S s oe 
52 134 4 2 38 
17 2 137 i) oO a2 i2 7 35 
oy 165 153 92 80 70 1.10 1.23 1] 11 13 13 42 
2 220 257 40 26 47 2 +4 44 40 40 
53 i4 12 44 3s 44 41 
S3 150 151 1.20 67 90 1.01 49 49 16 4¢ 10 
“4 108 19 $91 126 25 28 25 27 13 43 15 
140 ITO 312 323 31 31 19 0 7 
S4 230 30 65 17 aa 42 42 
»— Obervations four hours after the administration of reserpine (average of two ten-minute periods 
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swe CLINICAL OBSERVATIONS. The _ results 


obtained after intravenous administra- 
ee tion of reserpine to 6 patients with hy- 
S+iteceneone = pertension are presented in Tables 3A 

S8 and 3B. All but one of the patients 


SSESSRcKen & showed some reduction in blood pres 
sure. Usually this was not marked. 
However, there was one exception (pa- 
ee tient 5, D.D.) in whom the blood pres 
sure dropped excessively and it was 
: necessary to administer norepinephrine 
> ism for about one hour before the blood 
ee pressure was stabilized at an adequate 
silat - level without the support of vasocon 
strictor drugs. During the severe hy 


EXCRETION 


potensive phase the patient was irra- 
wee tional, disoriented, and lethargic. In 
these patients the shortest delay pe- 
riod before the onset of blood pres 
sure reduction was one hour and the 
average for the group was one hour and 


a> 32 minutes. The maximum reduction 


AND ELECTROLYTI 


= in blood pressure occurred on the av 
erage about 3 hours after the reserpine 
was administered. The first post-drug 


ON WATER 


collection period (D,;) was made (on 

= the average) about 3 hours after the 
< on drug was administered and the second 
post-drug observations (Ds were 


RESERPINI 


FFGFERRRR F made about 4 hours after the reserpine 

= = was administered 
BF There were no consistent effects on 
i renal hemodynamics. In a few of the 


EFFECT Ol 


= patients glomerular filtration rate was 
somewhat reduced but this was incon 


rHt 


stant and of little consequence. Renal 


B 


blood flow increased in one patient 


Was depressed In Z and was not altered 


rABLI 


significantly in the remaining 3 pa 
tients. Side reactions of nasal conges 
tion and somnolence were quite fre 
o quently observed (Table 3A). The ex 
cretion rates for sodium and potassium 
Mas (ees before and after intravenous adminis- 
tration of reserpine are summarized in 
Table 3B. There was very little effect 
on this function and no alteration of 
the concentration of these electrolytes 
in the plasma. 

The blood pressure and renal hemo 
dynamic response to the oral admin- 
istration of reserpine ( Serpasil ) for 3 
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months is presented in Table 4A and Summary and Conclusions, Obser- 
the effect on electrolyte excretion in vations have been made on the cardio- 
Table 4B. Six of the 8 patients thus vascular and renal hemodynamic _re- 
studied showed a significant reduction — sponse to reserpine. The drug was ad- 
in blood pressure. There was no evi- ministered intravenously to dogs and 


PrABLE 4A. RENAL HEMODYNAMIC RESPONSE TO THE ORAL ADMINISTRATION 
OF RESERPINE FOR THREE MONTHS 


Glome rular Re nal 
Vean Blood Filtration Plasma Re nal Blood Renal 
Pressure* Rate Flou Hemato Flou Vascular 
mm Hy ec. min ee. min, ec, min Resistance** 
Patier 
Vo ( dD ( dD C D by dD ( dD ( D 
lL. LD 143 108 124 lil 722 630 1 40) 1473 1050 10 10 
2. E.M 169 120 91 SS 657 682 53 1398 1118 12 11 
ew PF 150 139 146 112 S16 731 45 42 1484 1260 10 11 
165 130 119 14 655 3S 38 700 1056 24 12 
>. LM 124 as 109 80 704 754 39 4] 1154 1278 11 08 
6.L.B 173 137 7s 98 362 $53 52 44 754 S09 23 17 
1. we 147 147 115 114 539 166 +4 40 963 777 15 19 
s DD 146 147 OF 101 $46 394 42 13 769 691 19 21 
Mean 152. 128 109 102 585 596 46 +] 1087 1005 16 14 


Direct intra-arterial manometry 
Mean Blood Pressure 
Renal Blood Flow 


( Control observations (average of three ten-minute periods 


Renal Vascular Resistance 


LD) Observations made (average of three ten-minute periods) three months after reserpine therapy 


started, administering 3 to 6 mg./day. 


PrABLE 4B.--THE EFFECT OF ORAL ADMINISTRATION OF RESERPINE FOR 
THREE MONTHS ON ELECTROLYTES 


Plasma Concentration Urine Excretion 
mEq. 1 ukq. min. 

ec./min. Sodium Potassium Sodium Potassium 
Patient ( D ( D ( D ( D ( D 
1. L.B 21.2 12.0 135 133 4.2 +0 182 177 23 65 
2. E.M 10.4 12.4 142 132 + 6 3.7 204 272 51 26 
IJ 19.1 + 1 145 140 3.5 $5 209 235 57 64 
+. JH 6.9 10.8 140 138 5.1 5.6 301 355 $9 53 
5. L.M 9.8 14.7 136 144 + 6 +3 147 161 31 36 
6. L.B 6.3 $.7 145 144 5.0 $2 229 231 48 35 
7. Wa +9 19.5 134 134 + 6 13 285 483 58 57 
8. D.D 9 6.5 141 137 44 +9 142 400 30 44 
Mean 10.6 10.6 140 138 $5 4 4 224 289 48 48 


C, D--See Table tA. 


dence of depression in renal function patients with hypertension and orally 
or in the excretion of electrolytes. (for a period of 3 months) to patients 
Plasma sodium and potassium con- with hypertension. 

centrations were essentially unchanged Following intravenous administra- 
after receiving reserpine for 3 months. — tion of the drug to dogs, cardiac output 


™ 


64S CARDIOVASCULAR AND RENAI 
was quite variable and was sometimes 


reduced during the period of blood 


pressure reduction. However, these al- 
terations were of short duration and 
were usually little consequence. 
Renal hemodynamics and_ electrolyte 


altered 
significantly after intravenous adminis 


excretion rates were also not 


HEMODYNAMIE 


RESPONSE TO) RESERPINI 


and 


How, glomerular filtration rates, 
water and elec- 
altered, either after 
intravenous administration or after oral 


There 


was no evidence of renal toxicity or 


the renal excretion of 
trolvtes were not 
administration for 3 months. 


depression of renal function. Reserpine 
is only moderately potent in its ability 


tration of reserpine to dogs. to reduce blood pressure, both after 
When reserpine was administered to intravenous and chronic oral adminis 


patients with hypertension, renal blood — tration of the drug 
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AMINOPHYLLINE is one of the most 
useful drugs employed in the age nt 
of bronchial asthma. Chemically, it is 
a combination of theophylline aes Var- 
ious concentrations) with ethylene 
diamine. Theophylline, a member of the 
anthine group, is the relatively insol- 
uble, active agent, and ethylene dia- 
mine is added principally to increase 
its solubility. Thorough experimental 
and clinical trials with aminophylline 
in the last 15 vears or so have proven 
its effectiveness in relieving broncho- 
spasm, whether given rectally, intra- 
venously, or by intramuscular injection. 
It has been shown to be less successful 
orally, because of limited dosage due 
to the production of nausea, and vir- 
tually ineffective by the aerosol route. 
Its action by these different routes has 
been quantitated in this laboratory, on 
the basis of its ability to protect 
asthmatics from their usual broncho- 
spastic response to the injection or in- 
halation of histamine metha- 
choline" 

\ more recent agent to be used for 
the relief of bronchospasm is Orthoxine 
hydrochloride’. Orthoxine is related 


Hospital, Boston, Massachusetts ) 


structurally to the commonly used sym- 
pathomimetic drugs, but it has very 
little pressor activity'*. Animal studies 
have shown its dextro-isomer to have 
an anticholinergic action equal to, and 
an antihistaminic action thirty times as 
great as, that of ephedrine*. In clinical 
studies done in this laboratory, racemic 
Orthoxine, given intravenously, pro- 
tected asthmatic subjects significantly 
well against the bronchospastic effe cts 
of histamine and methacholine, and 
was also effective against spontaneous 
attacks of acute bronchial asthma’. 

Orthoxine-theophylline replaces the 
pharmacologic: ally inert ethylene dia- 
mine in aminophylline with the free 
base of Orthoxine, in an attempt to 
increase theophylline’s effectiveness as 
well as its solubility. It is a definite 
chemical compound formed by the 
combination of unimolecular equiva- 
lents of its two ingredients in the 
presence of water. Containing 50.8% of 
theophylline by weight, it is highly 
stable and water soluble*. 

In animal studies, Orthoxine-the- 
ophylline was found to be a more 
potent bronchodilator than either 


( O49 ) 


id 
Cl 
ré 
or 


650 SALOMON, 
aminophylline or Orthoxine alone, sug- 
gesting that their effects are additive. 
Its toxicity and its stimulating effect on 
the central nervous svstem have been 
found to be no greater than that of 
aminophylline. Its coronary dilator ef- 
fect has appeared superior‘. 

Because of the favorable laboratory 
results reported above with Orthoxine 
theophylline, we undertook to investi 
gate this new compound on a clinical 
level. Determination of the blood levels 
of theophylline by various routes of 
administration, its effectiveness against 
spontaneous or induced bronchospasm, 
and its freedom from side effects were 
studied 


Methods. 1 BLOOD LEVELS Ihe blood 
levels of theophylline that were produced by 
intravenous or rectal administration of Or 
thoxine-theophylline were compared — with 
those ol 


tained with aminophylline employ 
Doses of 500 mg. of 
aminophylline and 750 mg. of Orthoxine 


theophylline were given. Each of thes« 


ing normal subjects 
prep 
ot theophylline 
Blood s unple s were collected before as a con 
trol and then L5. 30 
ifter drug 


ition ot 


irations contained 395 mg 
minutes, 1, 2, and 


hours idiministration 


The plasma 
theophylline in these 
samples was measured spectrophotometri- 
cally,® « mploying the method of Truit et al..) 

Il. EFFECTIVENESS 


concenti 


AGAINST BRONCHOSPASM 
carried out 


bronchodilator 


Phe following studies were 

A. potency of 
Orthoxine-theophylline was measured by ob 
effects of 
aerosol with the Vaponefrin nebulizer oxygen 
tiow technique, or 
of 400 meg 


acute 


serving the either 250 meg. by 


intravenous injection, o1 
orally, on the vital capacity and 
maximal breathing capacity of a number of 
asthmatic subjects during bronchospasn and 
in various stages ot remission 

B. Effectiveness of Orthoxine theophylline 
against severe asthma was evaluated first by 
the cli (relief of 
wheezing intravenous 
950 to 500 
those patients who required hos 


ical response of patients 
ind dyspnea) to the 
administration of a single 
Second 


dose ot 


pitalization because of severe and prolonged 
given Orthoxine- 
theophylline by continuous intravenous drip, 


status asthmaticus wer 


gratefully 


HERSCHEUS, 


i knowledge our inde btedne ss to Drs. C 


RADOVSKY, SEGAL 


500 mg. in LOOO cc. of dextrose in water every 


S$ hours, for several days and observed for 
effect 

( Phe etlectiveness ol Orthoxine theophyl 
line in protecting against induced broncho 


} 


constriction was measured by the technique 


ot “protection stucic This consists brie fly 


of recording the vital ipacity before and 
ifter the idministration of a bronchospastic 
agent histamine ol ethacholine intraven 
ously. obtaining the maximum possibl drop 
in vital « pacity The protecting drug is then 
idministered the bronchospasti agents 
given again The percentage of protection 


subsequently ifforce | by the LIS¢ ot the 


protecting igent IS thu 
this study. Orthoxine theophylline 250) me 
in all but one instance vas ad ‘istered by 
aerosol or intravenously to isthmatic ubjects 
In remission 

ID. The eflectivenes of Orthonxine-the 
ophyllin in the long-te1 treatment of asthma 
was studied by giving it orally to asthmati 
in incomple te remissio1 na dose of 200 mg 
1 times a day over at rage period of 6 
weeks 

ut. stipe EFFECTS. Side effects following 
Orthoxine theophylline {ministration were 


led 


recoraed 


Results. 1 The results 


of this study are graphically shown in 
Fig. 1. 
Orthoxine-theophylline and patient B, 


BLOOD LEVELS 
Patient A was given 750 mg. ot 


500 mg. of aminophylline, both intra 
venously. Each of these preparations 
contained 395 mg. of theophylline. The 
highest blood level of theophylline in 
\ was 1.13 mg. per LOO cc. at 15 min- 
and the highest level in B was 
0.76 Ex- 
) 


utes, 
obtained in 30 minutes 
cellent levels persisted in both for 
hours after injection. Patients C and D 
were given equivalent doses rectally 
of Orthoxine-theophylline and amino 
phylline respectively. The maximum 
blood level ot theophylline obtained lh 
patient > ( Orthoxine-theophylline ) 
was 0.33 mg. per 100 cc., obtained in 
the 30-minute sample. In patient D 
(aminophylline ), a similar concentra- 


tion was reached in 30 minutes, but 


Woods and L. Burgin for collecting 


the blood samples, and to Miss Mildred Pre stud of the | pjohn Company K il wmMaZzoo, Nic higan 
laboratories for making the theophylline determinations 
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almost double this value or 0.63 mg., 
was noted at 2 hours. 

Ul. EFFECTIVENESS AGAINST BRONCHO- 
spasM. A. Effect of Orthoxine-the- 
ophylline on vital capacity and maxi- 
mal breathing capacity of asthmatic 
patients: 1. DURING EXACERBATION. In- 
travenous administration of single 
dose of 250 mg. of Orthoxine-theophyl- 
line to 5 patients during acute asth- 
matic attacks produced an average rise 


in vital capacity from 1875 cc. to 2275 


mo% 
12 


\ 
| \ 
~ | 


ce. to 1250 ce. Six inhalations of Neo- 
suprel produced a_ further rise to 
2500 cc. 

2. DURING REMISSION. The effect of a 
single dose of Orthoxine-theophylline 
on vital capacity and M.B.C, of asth- 
matic patients in subjective remission 
was measured in 18 patients (Figs. 3 
and 4). Seven patients were given 250 
mg. of Orthoxine-theophylline —intra- 
venously, with a resultant average rise 
in vital capacity from 2258 cc. to 2792 


ORTHOXINE-THEOPHYLLINE 750 mg 
Rectaliv 


AMINOPHYLLINE 500 mg 


Introvenously 
Rectolly 


T T T T T T T T T Time 
oO 
ig lheophylline—Blood levels after the administration of Orthoxine-theophylline (750 


mg.) and aminophylline (500 


ec., and an average increase in maxi- 
mal breathing capacity (M.B.C.) from 
17.2 liters per minute to 58.1 liters 
per minute. Six inhalations of Neo- 
suprel, a sympathomimetic broncho- 
dilator®, produced a further rise in vital 
apacity to 2725 ce. and in M.B.C. to 
73.9 liters per minute (Figs. 2A and 
2B). Aerosol administration of 250 mg. 
of Orthoxine-theophylline to one pa- 
tient in an acute asthmatic attack pro- 
luced a rise in vital capacity from 750 


mg.) rectally and intravenously. 


cc., and in M.B.C. from 38 liters per 
minute to 63.6 liters. Neosuprel aerosols 
effected an additional increase in vital 
capacity of 150 cc. and in M.B.C. of 
0.8 liters per minute. 

Four patients in remission were 
given 250 mg. of Orthoxine-theophyl- 
line by aerosol. This was followed by 
an average rise in M.B.C. from 53.0 
liters per minute to 63.0 liters. Vital ca- 
pacity was measured in 2 patients, 
and rose with treatment from 2825 cc. 
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to 3262 cc. Neosuprel aerosols pro- capacity was virtually unatlected, ris- 
duced a further rise in M.B.C. of 5.5 ing from 3443 cc. to a maximum aver- 
liters and in vital capacity, of 188 cc. age of 3450 cc. The M.B.C. of this 
Seven patients in subjective remission same group, however, rose from an 
were given two tablets, or 400 mg., of — average of 65.5 liters per minute to 
Orthoxine-theophylline orally. Vital 94.7 liters. Neosuprel aerosols produced 
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Fig. 2—Changes in range and average of vital capacities (A) and maximal breathing capacities 
(B) after the administration of Orthoxine-theophylline (aer. 8 in nd Neosuprel (aer in 
11 acute bronchial asthmatic subjects 
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Fig. 3—Changes in range and average of vital capacities after the administration of Orthoxine- 
theophylline (aer., p.o., 8 iv.) and Neosuprel (aer.) in 16 symptom-free asthmatic subjects. 
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ris « further increase of 438 cc. in vital all patients feeling and appearing less 
acity, and of 26.8 liters per minute dyspneic. Two had 2+ wheezing, 
this 1 M.B.C. eleven had 1+- wheezing as a residuum, 
an B. Clinical effectiveness in severe and 7 became comple tely clear. The re- 
to . asthma. The clinical effect of intraven- sults are listed in Table 1. Fifteen of the 
ced | ous Orthoxine-theophylline on the 20 patients complained of side effects, 


wheezing and dyspnea of the acute however, ranging from faintness and 
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Fig. 4.—Changes in range and average of maximal breathing « apacities after the administration 
of Orth« xine-theophylline (aer, p.o., 8 iv.) and Neosuprel (aer.) in 17 symptom- -free 

asthmatic subjects. 

PABLE 1. THE EFFECTS OF 500 MG. OF ORTHOXINE-THEOPHYLLINE INTRAVEN- 


OUSLY ON 20 PATIENTS WITH ACUTE BRONCHIAL ASTHMA 


Number of Patients 
Reactions 


Degree of Before After 
Wheezing Treatment Treatment Type Number 
+4 18 Faintness 2 
84 2 Sweating 
2 2 Nausea 11 
1] Vomiting 
: 0 7 No Reaction 5 


asthmatic attack was observed in 34 dizziness to sweating, nausea, and ac- 
patients. Twenty patients were given tual vomiting. 


500 mg. of Orthoxine- theophylline by 
injection. Eighteen of the 20 had severe 
bronchospasm with 44+- wheezing prior 
to therapy. There was considerable im- 
mediate improvement in every case, 


Consequently, 14 additional patients 
were given a small intravenous dose of 
Orthoxine- -theophylline, ranging from 

250 to 300 mg. There was again excel- 
le nt clinical improvement, but with 


60 
20 
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fewer and milder side reactions, one venously. Eight patients were given 


patient feeling faint, and 3 experienc- methacholine intravenously, preceded 
ing slight nausea. These results are in 6 by aerosol Orthoxine-theophylline 
listed in Table 2. and in 2 by intravenous medication. All 
Ten patients, who had been in severe patients but one received 250 mg. of 
status asthmaticus for several days re- the drug. The results are listed in 
quiring hospitalization, were given a Table 3. 
slow intravenous drip of Orthoxine- Intravenous Orthoxine-theophylline 
theophylline, 0.5 gm. in 1000 ce. of 5%- gave moderate protection against 


dextrose in water every 8 hours for 3. methacholine to one of two patients, 
or more days. There was a generally and against histamine to 2 of 3 pa- 
good response, and no side reactions — tients. Orthoxine-theophylline by aer 


TABLE 2.—-THE EFFECTS OF 250 MG. OF ORTHOXINE-THEOPHYLLINE INTRAVEN 
OUSLY ON 14 PATIENTS WITH ACUTE BRONCHIAL ASTHMA 


> 
\ umber of / ahients 


Reaction 
Degree of Before ifter 
Wheezing Treatment Treatment Type \ 
8 0 Faintness 
5 0 Sweating 0 
24 Nausea 
1-4 0 5 Vomiting 
0 0 8 No Reaction 0 


TABLE 3.—THE PROTECTING ACTION OF ORTHOXINE-THEOPHYLLINE, ADMINIS 
TERED INTRAVENOUSLY AND BY AEROSOL, AGAINST THE DYSPNEA AND 
BRONCHOSPASM PRODUCED BY INTRAVENOUS METHACHOLINE AND HISTAMINE 


Varimun {rerage Vital Capacity 
Orth -Theoph Vo. of Protect 
50 ma Patients Ranae "nitia Varimun {fier Neos 

Vs 1.1 2 58 2800 400 
Methacholin« 

aerosol 0-70 2500 $050 

Vs 1. 0-71 2000 4650 
Histamine 

aerosol ) 0-67 2000 £8350 


were observed. Five of these patients —osol protected 2 of 6 patients against 
had previously received aminophylline methacholine, and one of two patients 


by slow drip for a period of 2 or three against histamine. The protection given 
days and had not improved with it, was of short duration in all cases. 

suggesting that Orthoxine-theophylline D. Effectiveness in long-term ther 
was superior in these patients to amino- apy of asthma. Eight asthmatics in par- 
phylline alone. tial remission took Orthoxine-theophyl- 


C. Effectiveness against induced line orally, tablets of 0.2 gm., 4 times 
bronchoconstriction: Protection study daily. as part of their daily regimen for 
technique. Five patients were given an average of 6 weeks. Four patients 
histamine intravenously, preceded in 2 reported excellent results, with free- 
by Orthoxine-theophylline aerosol, and dom from attacks and reduction in the 


in 3 by Orthoxine-theophvlline intra amount of other medications required 
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during this period. The results were 
fair in 3 patients, with occasional 
wheezing relieved by other medica- 
tions, and one noted no improvement. 

Discussion.: In animal studies re- 
ported by others, Orthoxine -theophyl- 
line appeared to be superior to Or- 
thoxine or aminophylline alone’. 

In human subjects,.we found that 
Orthoxine-theophylline gave a higher 
early blood level than aminophylline 
when given intravenously, in equiva- 
lent theophylline dosage. When com- 
pared rectally, aminophylline produced 

higher peak level at 2 hours. Ade- 
quate blood levels were obtained with 
both drugs and the significance of the 
difference in their absorption and _re- 
lease rates cannot be commented upon 
without further studies. The maximum 
blood levels with rectal aminophylline 
occurred at 2 hours; this is the same 
time interval required for maximum 
protection against intravenous hista- 
mine by rectal aminophylline solution 
noted during previous studies in our 
laboratory and corresponds with our 
clinical impressions about its time of 
maximum effectiveness!”. 

Based on pres ious protection studies 
from this laboratory with aminophyl- 
line and Orthoxine alone, the protec- 
tion study results with Orthoxine- 
theophylline were anticipated. Protec- 
tion against intravenous histamine was 
again obtained more often and at high- 
er levels than against intravenous 
methacholine. 

The improvement of vital capacity 
and maximal breathing capacity after 
a dose of Orthoxine-theophylline was 
of significant magnitude, even though 
the administration of a powerful bron- 
chodilator aerosol increased — these 
measurements further in almost all in- 
stances. The intravenous route was the 
most effective, since additional in- 
creases in vital capacity and maximal 
breathing capacity with the broncho- 


RELIEF OF BRONCHIAL ASTHMA Hd9 


dilator aerosols were less after this 
route than after the administration of 
Orthoxine-theophylline by aerosol or 
by mouth. Orthoxine- theophylline im- 
proved the vital capacity and maximal 
breathing capacity of patients in re- 
mission;  simil: ar findings have been ob- 
tained in the past with such patients 
when given intravenous aminophylline 
or a bronchodilator aerosol®. However, 
i} one compares the improvement of 
vital capacity and maximal breathing 
capacity of the patients in this study 
with that of other patients in our pre- 
vious studies, it suggests that intraven- 
ous Orthoxine-theophylline is more ef- 
fective than intravenous aminophylline. 

The results obtained with intraven- 
cus Orthoxine-theophylline in the 
treatment of acute bronchial asthma 
were uniformly good. A dose of 250 
mg. to 300 mg. was of tue in most 
instances and was followed by less 
side effects than a larger dose. The 
administration of Orthoxine-theophyl- 
line by continuous intravenous drip 
proved to be of value in terminating 
status asthmaticus. 

From our preliminary observations, 
it appears that the oral route may be 
effective tor maintenance therapy of 
the patient with mild, chronic bron- 
chial asthma. However, a larger series 
of patients is necessary for a more 
definite evaluation. 

The side reactions described — in 
Tables 1 and 2 were observed more 
frequently with single intravenous in- 
jections of Orthoxine-theophylline than 
with a comparable dose of aminophyl- 
line (containing an equivalent amount 
of theophylline ). The nature of the side 
reactions was similar to those pro- 
duced by aminophylline. 

Five of the 10 patients in our pres- 
ent study who improved with contin- 
uous intravenous Orthoxine- theophyl- 
line had failed to improve with intra- 
venous aminophylline previously. Fur- 
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ther trial with continuous infusions 
ol Orthoxine-theophylline in the 


ot status asthmaticus 
undertaken. 
Orthoxine-theophyl- 


crystalline 


treatment 
should be 
Summary. 
line, a pure, compound 
formed by the unimolecular equiva- 
lents of theophylline (the active in 
Or- 
type 
agent, was tested for its bronchodilator 


credient of aminophylline and 


thoxine, a sympathomimetic 
potency in asthmatic subjects. 
= Theophylline blood levels were 
° 
determined after intravenous and rec- 
tal of Orthoxine-the- 
ophylline and aminophylline in equiva- 
lent dosage. 


administration 


Orthoxine-theophylline by vein or 
by aerosol showed moderate protection 
the effects 
of intravenous histamine and, to a les 


against bronchoconstrictor 
ser degree methacholine. 


vuthors wish 


THE RELIEF OF BRONCHIAL ASTHMA 

1. The vital capacity and maximal 
breathing capacity as well as wheezing 
and dyspnea of the asthmatic patient 
were significantly improved by intra- 
venous Orthoxine-theophylline, but to 
a lesser extent by aerosol and only 
oral administration. — 
5 Orthoxine-theophylline by contin- 


uous intravenous drip was effective in 


moderately by 


terminating status asthmaticus, includ- 
ing 5 cases that had tailed to improve 
on aminophylline intravenously. 

6. Orthoxine-theophylline 
tered to 
subjects during remission effected an 


adminis 


bv various routes asthmatic 
increase of the vital capacity and maxi- 
mal breathing capacity. 

The of Orthoxine 


theophylline in treating bronchial asth- 


effectiveness 
ma appears comparable and in some in- 
stances suggests a superiority to that of 
aminophylline. 


Che gratefully to acknowledge the technical assistance given by Mrs. D 
Belgard and Miss D. Grossman in this study 
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ALrHoucH it is generally stated* 
that estrogen is related to the appear- 
ance of spider telangiectasia in patients 
with liver disease, direct proof of this 
hypothesis is lacking. Attempts to pro- 
duce arterial “spiders” by administra- 
tion of estrogen have not ‘be en entirely 
successful; Bean? reported the deve lop- 
ment of spider telangiectasia in 2 of 3 
chronic alcohol addicts following oral 
and intramuscular estrogen adminis- 
tration, while telangiectasia did not ap- 
pear after inunction with estrogen’. 
This discrepancy between a widely ac- 
cepted hypothesis and its experimental 
substantiation prompted further studies 
to determine whether percutaneous 
inunction of potent estrogenic material 
affects the appearance of arterial 
spiders” in patients with liver disease. 

Eight patients with portal cirrhosis 
ind one patient with subacute infec- 
tious hepatitis were studied. Eight of 
these patients were males. In four in- 
stances the diagnosis was confirmed at 
necropsy. Pertinent clinical and labora- 
tory findings are shown in Fig. 1. All 
the patients had spider angiomata and 
two had developed new ones within 12 
days prior to the experimental period. 


Ethinyl estradiol,’ an estrogen of es- 
tablished potency, was employed in 
these studies. Five hundredths of a 
milligram dissolved in 1 cc. of 70% 
alcohol was anointed over an area on 
the chest, shoulder or arm measuring 
7.6 by 7.6 cm. In each instance, areas 
were selected that already exhibited 
unequivocal arterial “spiders.” The con- 
tralateral area on the chest, shoulder or 
arm served as a control. In addition the 
remainder of the skin was under daily 
scrutiny. In 2. subjects, 0.5 mg. of 
ethinyl estradiol dissolved in 1 ce. of 
70% alcohol was emploved. Inunctions 
were made daily by a physician for 5 
days: in one instance this period was 
extended to 12 days. The treated and 
untreated control areas were observed 
clinically and by the use of color 
photogr: aphy. Except for one patient 
who died in hepatic coma 18 days after 
entry, the follow-up period ranged 
from 3 to 7 weeks. 

The results are shown in Table 1. 
In only one instance (Case 7) was an 
increase in vascularity noted in the 
hormone-treated area. This change ap- 
peared on the 21st day after inunctions 
were started and consisted of a 1 to 


°The ethinyl estradiol used in this study was provided by Dr. Edward Henderson, Director, 
Division of Clinical Research of Schering C ‘orporation, Bloomfield, New Jersey. 
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mm. red area not characteristic of a 
spider telangiectasis. At the same time, 
this patient developed a definite new 
spider telangiectasis in an untreated 
area. In three other instances (Cases 
29 8 and 9 


peared or existing ones increased in 


new arterial “spiders ap 


size in untreated areas. In 3 instances 
Spider Telangiectasia 
Hepatomegaly 
Altered Flocculations 
Alcoholism 

\norexia 

Jaundice 

Decreased Albumin 
Malnutrition 
Decreased Libido 
Decreased Body Hair 
Testicular Atrophy 
Edema 

Ascites 

Anemia 

Liver Palms 


Decreased Prothrombin 


Esophageal Varices 
Splenomegaly 


Increased Globulin 


Fic. | 


(Cases 1, 4 and 9) vascular “spiders” 
appeared to decrease after hormone 
application; in two of these, the de- 
crease was observed in the area treated 
with estrogen. 

Discussion. Several possible reasons 
may be suggested for our failure to 
affect the appearance and number of 
spider angiomata by estrogenic inunc- 


INGELFINGER, 


BULLARD: 


tions mM patients with liver disease 


manifesting active and spontaneous 


formation of arterial! “spiders. These 


reasons, which include inadequate 


estrogenic stimulation by virtue of the 
route of administration inadequate 
dosage and low potency of the mater 


ial used. mav be examined briefly. 


6 
Number of Patients 


Clinical and laboratory data in 9 patients with hepatic disease 


The possibility that estrogenic stim- 
ulation was inadequate because of the 
percutaneous route of administration 
appears unlikely. It has been shown 
in both animals and man that local 
effects such as mammary enlargement 
can be produced by estrogenic inunc- 
tion®*:!°. and Zondek'! has demonstrat- 
ed that inunction is nearly as effective 
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as the injection of the same amount of 
estrogen in producing true menstrua- 
tion after oophorectomy, The duration 
of the stimulus (5 days ) eagen & 

our studies was ode ‘but Bean’s 2 se 
tients with liver disease* developed in- 
creased size and reddening of their vas- 
cular lesions within 6 to 10 davs after 
institution of intramuscular and oral 
estrogen administration. Furthermore, 
our subjects and Bean's patient who 
developed vascular changes in 6 days 
received comparable total doses of 
hormone, if calculated on the basis of 
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Emmens*, however, has demonstrated 
in animals that svstemic effects of ab- 
sorbed estrogens do not persist beyond 
8 to 16 days after inunction. The vas- 
cular changes in 3 out of 4 of our cases 
with postinunction formation of spider 
telangiectasia appeared 16 days or 
more after inunction had been discon- 
tinued. 

Bean! has pointed out that the for- 
mation of the arterial “spider” prob- 
ably depends on several factors, in- 
cluding local vascular structure as well 
as humoral substances. Although this 


PABLE 1. CHANGES IN SPIDER TELANGIECTASIA AFTER ESTROGEN INUNCTION 


( ontralate ral 
Tnunction Control Area 


Patient {rea Untreated 
l Den reased No Change 
2 No Change No Change 


No Change No Change 


ry No Change No Change 
No Change No Change 
6 No Change No Change 


No Change No Change 


s No Change No Change 
4 I Yecreased Decreased 


No Change No Change 


Number of Days After 


Other End of Treatment 
Untreated Change Was First 
{reas Observed 
Decreased 11 
Increased 
No Change 
Decreased 
No Change 
No Change 
Increased i6 
Increased 24 
Decreased 14 
Increased 43 


Died in hepatic coma in 6th week of illness, 6 days after study began. 


\llen’s studies’. That inadequate estro- 
venic resulted from low po- 
tency of the material used is unlikely 
since ethinyl estradiol is one of the 
most pote ‘nt estrogens known, being 2 
to 80 times more effective by weight 
than other estrogen preparations, de- 
pending on the route of administra- 
tion!> 

The spider telangiectasia that ap- 
peared in untreated areas in Cases 2, 
7, 8 and 9 may have been spontaneous 
x may have been related to the sys- 
temic effects of absorbed estrogen. 


explanation appeals to us, we have 
been unable to demonstrate that es- 
trogen, locally applied, serves as the 
necessary humoral factor. 

Summary and Conclusions. Ethinyl 
estradiol was administered by percu- 
taneous inunction to 9 patients with ob- 
vious liver disease and spider telan- 
ciectasia. There was no evidence of 
enhanced formation of arterial “spiders” 
in the estrogen-treated areas. During 
an observation period of 3 to 7 weeks, 
spider angiomata increased in untreat- 
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ed areas in 4 patients and decreased in 


local inunction of a potent estrogenic 
3. In 2 patients a decrease of vascular 


substance under the conditions of this 
study the ot spider 
telangiectasia in patients with liver dis- 


“spiders” was observed in the hormone- 
treated area. 


We 


affects course 


have been unable to show that 


casc. 
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EFFECT OF THE VALSALVA MANEUVER 
ON PORTAL HYPERTENSION IN CIRRHOSIS 


By Eppy D. Lr. Cou., MC 
CHIEF, GASTROENTEROLOGY SERVICE 


From the Walter Reed Army Hospital, Washington, D. C 


OpservATION of changes in the por- 
tal venous pressure during — trans- 
esophagos« opic needling of esophageal 
varices! appears to be the only means 
by which one may study the effect of 
the Valsalva maneuver on portal hy- 
pertension. This is an important prob- 
lem to be worked out in elucidating 
the natural history of portal hyperten- 
sion and varices, because some author- 
ities believe that varices rupture due to 
internal hydrostatic pressure, rather 
than as a result of passive transmucosal 
erosion. During routine  transesopha- 
goscopic determination of portal pres- 
sure, demonstration of a quick pressure 
rise when the patient is instructed to 
bear down” is the method by which 
the esophagoscopist proves to himself 
that there is free communication be- 
tween his needle and the varix lumen. 
However, ordinarily the patient must 
© told to relax as soon as a substantial 
rise in pressure is noted, else either the 
ieedle will become dislodged by the 
effort or enough blood will enter the 
manometric apparatus to result in 
lotting. 

On many occasions during several 
sundred pressure measurements the 
pportunity was taken at the conclu- 
ion of the procedure to attempt study 
f the Valsalva effect. In only 15 in- 
tances has it been possible to obtain 

series of readings throughout and fol- 
wing a maximum Valsalva eftort, be- 

re the system became blocked by clot. 
hese were biopsy-proved cases of por- 

il cirrhosis, none of which had had 


eny operation or local manipul ition to 
relieve portal hypertension or to oblit- 
erate the varices. 


Procedure. Esophagoscopy Was carried out 
with the patient horizontal, in the left lateral 
position. The level of reference for the man- 
ometric zero-point was the axis of the esoph- 
agus, which is also the level of the right 
atrium when the patient is in this position. 
Water was used as the balancing medium in 
the simple open manometric system. After 
endoscopic measurement of the extent and 
diameter of the varices, the resting pressure 
was measured within the most proximal varix 
of suitable diameter. The patient was then 
directed to take a dee p breath and to “bear 
down” as at stool. The rise in the level of 
the water column was noted until the effort 
was brought to a conclusion by the patient's 
inability to hold his breath longer. The 
patency of the system was then checked again 
by observing return of the - ssure to or 
close to the initial resting level. The process 
was repeated as often as possib le before clot- 
ting supervened. 


Results. The column regularly rose 
quickly and at an even rate through 
about the first two-thirds of the Val- 
salva effort, and then moved more 
slowly to the time at which the patient 
required another breath. In other 
words, the pressure was. still rising 
slowly at the conclusion of the pro- 
longed effort. After the pressure had 
returned to a resting point, it ordinarily 
remained about 10 mm. above the in- 
itial resting level. The resting and max- 
imum pressures recorded for the 15 pa- 
tients are tabulated (Table 1). 

Comment. The Valsalva maneuver 
affected the portal pressure to a very 
substantial degree. It is important to 
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662 EFFECT OF THE VALSALVA 
note, however, that the rises were the 
result of effort which was sustained. 


Even though the rise was regularly 
swift at the start of the effort. 
as brief 


a strain 
as a cough caused a variation 
of only about 40 mm. This is commonly 


MANEUVER 


ON PORTAL HYPERTENSION 


observed during pressure studies. 
When the esophagoscope is in place, it 
is very difficult for the patient to carry 
out a sustained Miller maneuver, and 
it has not been possible to study this 
reverse counterpart of the Valsalva 
maneuver. 

It is not believed that these findings 
help clarify the mechanisms responsible 
for initiation of hemorrhage from var 
ices. Once bleeding has begun, how- 
ever, it is clear that straining may be 
a potent factor in encouraging blood 
loss and, more important, in starting 
bleeding anew after temporary cessa- 
tion. 

Conclusion. The portal venous pres 
sure of patients with portal cirrhosis 
mav rise as much as 265 mm. of water 
during a sustained Valsalva maneuver, 
and rather regularly than 


rises) more 


150 mm 


REFERENCI 


FABLE 1 EFFECT OF VALSALVA MA 
NEUVER ON PORTAL PRESSURE (MM 
WATER 

Varimum P 
Res Valsalva 
I Pre ( 

l 160 660 
"4 245 510, 485 
420 925 
4 $20 600, G10. 
90 505 
6 280 $10 
510 660 
5 90,575 
9 $25 590, 590 
10 8310 515, 480 
$905 600, 610 
12 S05 190) 
13 510 OOS 
14 390 640 
1d $55 625. 660 
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THE INCIDENCE OF THE THROMBOEMBOLIC PHENOMENA 
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ARTERY OCCLUSION ® 


By R. W. Kissang, M.D. 
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From the Cardiological and Pathological Departments of Ohio State University and White 
Cross Hospital, Columbus, Ohio 


\IANy investigators have reported a 
wide variation in the percentage of 


clinically diagnosed thromboembolic 


phenomena associated with acute cor- 
onary artery occlusion which ranged 
from 5.9° to 33%! and Blumer?, in a 
review of 945 cases collected from the 
literature, found an average of 13.9% in 
324 cases that had been used as con- 
trols in the study of the anticoagulants. 
However, there are many who have 
never experienced these high percent- 


ges! \ wide difference is also re- 
ported in the incidence of mural 
thrombi from a high of 83% by Levine 
ind Brown" to a spread of from 17 to 
66% found in a review by Nay and 
Barnes’. LeRoy and Nalefski® not only 
called attention to this but also to the 
difficulty of statistical analysis. In an 
attempt to determine the cause of 
these wide variations in experience, the 
various methods of treating acute cor- 
mary artery occlusion were investi- 
rated. 


Methods. A series of 983 cases of acute 
yrona;’ry artery clusion were collected 
rom a teaching and a private hospital. These 
itients had been attended by many different 


physicians over a period of from 10 to 25 
vears, Which resulted in numerous combi- 
nations and types of drug therapy. There were 
28 cases that received treatment but the rec- 
ords were inadequate. The incidence of the 
occurrence of the thromboembolic phenom- 
ena, mural thrombi and mortality, was de- 
termined both clinically and by necropsy 
for each available group. These data were 
recently presented to the International and 
American Colleges of Chest Physicians and 
therefore will only be summarized here. The 
dose of ervthritvyl tetranitrate ranged from 
15 to 30 mg. every 6 to 8 hours, of papav- 
erine hydrochloride 0.1 gm. every 3, 4, or 
6 hours, and of aminophylline 0.1 to 0.2 gm. 
every 3 to 8 hours. Occasionally the papav- 
erine hydrochloride and aminophylline were 
given parenterally. 

For each of the tables found herein, a 
chi-square test has been used to establish 
whether or not a relationship exists between 
the methods of classification. Contingency 
tables were set up from which expected values 
and chi-square values were determined. 

The hypothesis to be tested is whether the 
two criteria of classification are independent. 
For example, is the classification living or 
dead independent of treatment received? 
The quantity, chi-square is used to test this 
hypothesis. Large values of chi-square are 
inconsisteht with the hypothesis: small values 
are consistent with the hypothesis. 

Chi-square values significant at the 5% 
level indicate there are less than 5 chances 
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hypothe sis be ing correct it the 


l level, there is less than 1 chance in LOO 
The chi-square values significant at the 5 
level are marked®, at the 1% level® Thus in 

table where chi-square is large, we can be 
95% or 99 onfident that the criteria of classi 
hcation depend on each other. In a_ table 
whe re chi Square IS small We Can me;re ly Say 


that there is no evidence to support a 


cle pe ndence of classification 


rABLE 1 INCIDENCE Ol 

TERMINED CLINICALLY AND PATHO 

LOGICALLY IN ACUTI CORONARY 
ARTERY OCCLUSION 


EMBOLI DI 


Number Number Percentage 
f f of 
Groups Cases Emboli Emboli 
lospital « 
nly 
72.4 rtality 6 26 7.97 
Received treatment 
iortality 657 $53 6.5 
| | 83 69 7.0 
Chi square 0.676 
3.841 significance at the 5%-level 
6.635 significance at the 1%-level 
Phe chi square value falls below the 5 evel 
therefore there is no significant difference 


Results. There were 69 persons o1 
7% of the entire group (983 cases) who 
had thromboembolic complications, 
determined either clinically or patho 
logically, and, in the untreated group 
of 326 cases, there were 26 or 7.97%. It 
is probable that some of these persons 
died before the thromboembolic phe 
nomena could develop, but this factor 
does not entirely explain the wide var- 
iation from the incidence of 36% in the 
control group and the 14% in the anti 
coagulant-treated group reported by 
Wright et al.’°. There were 657 per- 
sons who lived long enough to receive 
treatment and _ therefore presumably 
long enough to develop thromboem- 
bolic complications, but here again the 
incidence was only 6.5%. 
the treatment 
groups showed a low incidence of em- 


comparison of 


clinically 


boli (S or 24 found both 


and pathologically in the 386 persons 


who had received ervthrityl tetrani 


trate, while those receiving papaverine 


hvdrochloride on aminophy had 


rABLE ?.—COMPARISON OF THE INCI 
DENCE OF THROMBOEMBOLIC PHI 
NOMENA IN ACUTI CORONARY 
ARTERY OCCLUSION AS OBSERVED 
IN 76 NECROPSIES 


I entage of 
Thromboemboli 
Group Complications 
No. treatment 7.97 
Entire group 7 
Diagnosed at necro} 
No treatment SY 
Wright et al 
Control 6 
Anticoagulant 14 


rABLI } INCIDENCE OF EMBOLISM 
IN 983 CASES OF CORONARY OCCLI 
SION: RELATION TO TREATMENT 


Number Number Percentage 
Preatment ( Emboli Emboli 
No treatment 326 °6 7.97 
Erythrityl 
tetranitrat S 20 
Papaverine 
hydrochloride 1S 6 23 
Aminophylline 65 12 17.64 


18.329 


Chi square 
7.815 significance at the 54%-level 
signilicance it th | level 
Under all regimens except ervthrityvl tetrani 
curred than were ex 


trate. more emboli o 


pected is far greater than the 
1%-level, indicating the 


samples are significant 


Chi square 
differences between 
Thus it may be said 


f emboli 


occurred in those patients receiving ervthrity! 


that a significantly fewer number « 


tetranitrate 


17.64% 
\ similar comparison 


G and 12 
Table 3 


of these groups, with the addition of 


respec 


tively 


those persons who had also received 
an anticoagulant, again revealed a wide 
variation with the lowest incidence of 


— | 

| 
— 


| INCIDENCE OF THE THROMBOEMBOLIC PHENOMENA 665 
Hh emboli (2.5%) in the erythrityl tetrani- The total number of patients who re- 
8 trate group, while among the others ceived anticoagulants was 77, of 
ni the incidence was 19%. The pathologi- whom 13 (16.8%) had embolism. Of 
bane cal studies in this investigation showed those who received only an anticoag- 
ad the same trend and even those per- ulant 14.8% had embolism. 
sons who had yeceived no treatment Consideration, however, should be 
had a lower incidence of thromboem- given to the fact that frequently it was 
Cl bolic complications than that reported impossible to determine whether or 
i as a control group for anticoagulant not the anticoagulant was given before 
ad therapy'’. The entire collected series or after the evidence of thromboembo- 
of 983 cases of acute coronary artery lism, nevertheless the incidence com- 
occlusion showed a thromboembolic in- pares favorably with the reported ex- 
li cidence of 7%, and in 76 necropsies of perience of others. There is conclusive 
n 
(ABLE 4.—COMPARISON OF THE INCIDENCE OF EMBOLI IN CORONARY OCCLU- 
SION IN THE VARIOUS TREATMENT GROUPS, WITH OR WITHOUT ADDITIONAL 
ANTICOAGULANTS. 
\ Number Number Percentage 
of of of 
l'reatment Cases Emboli —Emboli 
Erythrityl tetranitrate, with 
SM or without anticoagulants 396 10 2.5 
Aminophylline, with or 
without anticoagulants 81 16 19.7 
Papaverine hydrochloride, with 
" or without anticoagulants 42 8 19.0 
No treatment 326 26 7.97 
i Chi-square 41.237°° 
7.815 significance at the 5%-level. 
11.341 significance at the 1%-level. 
lhe erythrityl tetranitrate group is the only one in which fewer 
emboli were observed than were expected. All other groups 
showed more. Chi-square is much larger than the 1%-level, indi- 
cating that the difference between samples is significant. Thus 
the conclusion is that significantly fewer emboli occurred in 
patients receiving erythrityl tetranitrate, with or without anticoag- 
ulants. 
‘h, | the persons who received no treatment evidence that the anticoagulants de- 
en it was 28.9%. Unfortunately this series crease the mortality and the incidence 
aid does not contain any persons who had __ of thromboembolic phenomena in acute 
7 been treated with theobromine calcium coronary artery occlusion. However, 
salicylate, but Gilbert et reported the rapeutic agents such as erythrityl 
mly 5.9% thromboembolic complica-  tetranitrate and probably some of the 
tions in 118 cases so treated. xanthine derivatives by their vasodila- 
Pp \lthough the persons who received — tation of the coronary circulation show 
on papaverine hydrochloride showed the equally good and sometimes better re- 
ol \iighest percentage of thromboembo- sults. It appears that the entire sub- 
ed ism, those of this group who also re- ject of the treatment of acute coro- 
de eived an anticoagulant hi : the low- nary artery occlusion requires reconsid- 
of st incidence; 8.33% (Table 5 eration and investigation, especially in 
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the case of commonly accepted treat- 
ments which have high mortalities and 
a high incidence of thromboembolic 
complications. 

Nay and Barnes? have pointed out 


that any consideration of the thrombo 


TABLE 5 COMPARISON OF THE INCID 
OCCLUSION PATIENTS WHO |! 
Clinical and Pat 
Number Number 
Treatment f of 
Gr ti} Cases Emb li 
Anticoa ul nts 
2 yhus 
Aminophylline 13 
ipavering hydrochloride »4 9 
Erythrityl tetranitrat« LO 2 
Mannitol hexanitrate } 
Anticoagulants alone 27 1 
Total 77 13 


Chi-square ) 318 


7.815 signifi ince at the 5%-Te vel. 


34] signincance at the vel 

Use ot the ri hi square test on these data int 
number of emboli expected falls below five 
which expected values must not fall if accuracy 


FIDLER, 


CONN? 


embolic phenomena subsequent to 
myocardial infarction must take cog- 
nizance of mural thrombi. In their re- 
view of the literature, they reported 
that the possibility of finding a mural 


thrombus varies from 17 to 60%. Levine 


ENCE OF EMBOLI IN THE CORONARY 
{ECEIVED ANTICOAGULANTS 
hologi Pathological 


her Number Percentage 


Percentage Num 
of f of of 
Emboli Ni Emboli Emboli 
10.76 50 
() () 
] 50 
33.3 0 0 0) 
14.8 9 98.5 
16.8 19 5 °6 
1ot be considered valid, as in all groups the 
Five is regarded as: tl lower limit beyond 
is to be preserved 


rABLE 6.—COMPARISON OF THE INCIDENCE OF MURAL THROMBI IN CORONARY 
OCCLUSION IN RELATION TO TREATMENT 
Number of Number of 
Treatment Groups Necropsies Mural Thrombi Percentage 

No treatment 76 4 14.73 
Erythrityl Tetranitrate Group 

Erythrityl tetranitrat 7 6 85.7 

Erythrityl tetranitrat« 

with anticoagulants 9 l 50 

Erythrityl tetranitrat 

with various combinations of 

mannitol hexanitrate and khellin 6 0) 0 

Total L5 7 16.6 
Aminophylline Group 

Aminophylline 16 S 50 

Aminophylline with anticoagulants { l 955 

Total 20 15 
Papaverine Group 

Papaverine hydrochloride g 8 88 9 

Papave rine hydrochloride with 

anticoagulants 6 l 16.1 

Total 15 9 60. 

Anticoagulants alone 7 9 98.57 


Chi-square 1.239 
7.815 significance at the 5%-level 
11.341 significance at the 1%-level. 
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and Brown® found the highest  inci- 
dence 83%, or 38 in a group of 46 cases. 
In our series of 133 necropsies there 
were 61 or 45.9% mural thrombi (Table 
6 

Of the 140 cases with necropsy, there 
were 7 that did not have an adequate 
protocol. The remaining 133 were di- 
vided into the various treatment groups 
and the incidence of mural thrombi de- 
termined. It was high, from 45 to 60% 
in the totals of all groups, except in 
those who had received only an anti- 
coagulant (28.57%). However, analvy- 
sis revealed that in every group the ad- 
dition of an anticoagulant to the vaso- 
dilator drug lowered the incidence of 
mural thrombi. 


that had a mural thrombi only on the 
right side of the heart. There were 4 
persons who had emboli but no 
mural thrombi. 

It is evident that all pulmonary em- 
boli complicating acute coronary ar- 
tery occlusion do not necessarily orig- 
inate from mural thrombi in the right 
ventricle, but can be the result of 
venous thrombosis or thrombophlebitis. 
Probably the chief causes of these con- 
ditions are: lack of movement of the 
extremities, the enforced bed rest, and 
the lowered systemic blood pressure, 
with varying degrees of venous stasis. 
Also, all of the arterial occlusions oc- 
curring in the systemic circulation are 
not necessarily due to emboli originat- 


rABLE 7.—SITE OF EMBOLISM IN RELATION TO THE LOCATION OF THE MURAL 
FHROMBUS IN PATIENTS WITH CORONARY OCCLUSION 


Location of Number of 
Mural Thrombus Cases 
Left side of the heart 17 
Right side of the heart 3 
Both sides of the heart LO 


Location of Embolus 
Pulmonary Systemic Both 


ZF to 
° 


In 9 Cases there wert both system and pulmonary emboli ) 


The locations of the mural throm- 
bus and of the embolus were obtained 
trom the necropsy protocols of 57 per- 
sons who had died from acute coro- 
nary occlusion (Table 7). Thirty of 
37) had emboli. There 
were 17 mural thrombi found in the 
left ventricle, with 9 pulmonary and § 
systemic emboli; 3 in the right ven- 
tricle, with 2 pulmonary and | sys- 
temic embolus; and 10 in both ven- 
tricles, with 8 pulmonary and 4 sys- 
temic emboli. This high incidence of 
pulmonary embolism, 21 (70%) of 30 
persons having had mural thrombi, has 
been frequently recognized, and 
occurs even though most mural throm- 
bi are in the left side of the heart. 
It is also of interest that a systemic 
embolus was found once in 3 cases 


these persons (5 


ing from mural thrombi in the left 
heart, but can be due to arterial throm- 
bosis. Mural thrombi are most common 
in the ventricles, but 2 were found in 


TABLE 8.—LOCATION OF 53 EMBOLI 
FOUND AT NECROPSY IN 40 CASES 
OF ACUTE CORONARY OCCLUSION 


Percentage of Percentage 
total number of 


Location Number of Emboli Necropsies 


Lungs 24 45.28 15.5 
Kidneys 15 98.3 11.0 
Spleen 6 11.32 4, 
Brain 3. 
Arm ] 1.88 0.7 
Leg l 1.88 0.7 
Small 

Intestine l 1.88 0.7 
Large 


Intestine ] 1.88 0.7 


to 
re 
ted 
iral 
ine 
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5 
ave 
} 
5.7 | 
} 
0 
| 
0, 
5 
5.9 
6.1 | 
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the left and 3 in the right auricle. There 
were thrombi in both 
auricles and ventricles. 

All patients with mural thrombi do 
not have thromboembolic complica- 
tions, and when these do occur, there 
may be more than one lesion (Table 
S). There were 40 necropsies that re- 
vealed thromboembolism in which the 
large majority, 24 or 45.28%, were pul- 
monary 


12 cases with 


In the systemic circulation, 


thromboembolism may occur anv- 
where, but in our series, 28.3% were in 
the kidneys, 11.32% in the spleen and 


7.5% in the brain. The number of ne- 
cropsies in this series was not large: 
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(72.4%). 
Russek et al. reported an incidence 
of only 0.8% of thromboembolic phe- 
nomena in a series of 490 patients se 


treatment, with 236 deaths 


lected as “good risks”, with a mortal 
ity of 3.1%. The 221 deaths, a mor- 
tality of 34%, in our series of 658 pa 
tients had treatment 
could hardly be considered as repre 
senting a group of “good risks”. There- 
fore another series of 


who received 


142 consecutive 
hospital admissions for coronary occlu- 
sion was collected, including those pa- 
tients their first 
nary artery occlusion, and with none of 
the complications listed by Russek et 


experiencing coro 


nevertheless, there was a markedly al. as contributing to a “poor risk” 

rABLE 9.—RELATIONSHIP OF EMBOLI TO MURAL THROMBLI INO THE SEVERAI | 
TREATMENT GROUPS / 

Number of Number of Emboli Percentage of Emboli 

Treatment Groups Mural Thrombi— with Mural Throml with Mural Thrombi 

No treatment 34 17 

Erythrityl tetranitrate 6 | 16.6 

Aminophylling 

Papavering hydrochloride 50 

Chi-square 0.048 

3.841 significance at the 5%-level. 

6.635 significance at the 1%-level 

\ chi-square test was not applied to this table, because of the small number of case 


lower incidence of 


mural thrombi in 
those patients who had an anticoagu- 
lant. This would appear to show that 
such therapy has a preventive effect. 
Of course, all patients who have 
mural thrombi do not necessarily 
velop emboli (Table 9). This is 
phasized when one examines the sev- 
eral treatment groups. Although the 
highest percentage of mural thrombi 
was found in those patients treated 
with erythrityl tetranitrate, they show- 
ed a very low incidence of associated 
emboli: 16.6%. 

There were 449 deaths, a mortality 
of 45.5% in the entire group of 983 pa- 
tients with acute coronary artery occlu- 
sion. Of these, 326 had received no 


de- 
em- 


The mortality 
ll emboli 


SASS, 


the persons 


rate was with 


When 


who died within 48 hours were ex- 
cluded, there was a remainder of 127 
with a mortality of 26.7% and emboli 


in 0.079%. These mortality 
incidences of thromboembolism are 
practically the same as those seen in 
the entire groups, except when _ the 
persons who died within 48 hours 
were eliminated: then the incidence of 
thromboembolic 


rates and 


complications was 
very low and confirmed the previously 
reported effects of “good risk” cases. 

A further comparison of the mortal 
ity rates in the various groups receiv- 
ing different types of treatment (Table 
10) showed for erythrityl tetranitrate 


—{ 
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tlone, 27.46%; and for erythrityl tet- 
ranitrate with and without other 
drugs, 20.7%; for aminophylline alone, 
90%, and for aminophylline with and 
without anticoagulants, 48%; for papav- 
erine hydrochloride alone, 66.67%; and 
for papaverine with and without anti- 
coagulants, 507; and for anticoagulants 
lone, 37%. The group receiving eryth- 
rity] tetranitrate not only had the low- 


TABLE 10 


COMPARATIVE MORTALITY 
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percentage of mural thrombi), would 
appear to indicate clinically that eryth- 
rityl tetranitrate did not have an anti- 
coagulant effect. Our experimental 
work on animals and investigation with 
humans has substantiated this opinion. 
Also the high percentage of mural 
thrombi can be considered as evidence 
that the probable effects of erythrityl 
tetranitrate in reducing the incidence 


IN CORONARY OCCLUSION AS 


RELATED TO TREATMENT 


Number of 


Treatment 


No ‘Treatment 


Erythrityl Tetranitrate Group 
Erythrity! tetranitrate 
Erythrityl tetranitrate with anticoagulants 
Erythrityl tetranitrate with various 
combinations of mannitol hexanitrate, 
papaverine hydrochloride and khellin 
Total 
tinophyllin Group 
Amin phylline 
Aminophylline with anticoagulants 
Total 
Papaverine Group 
Papaverine hydrochloride 
Papaverine hydro hloride with 
inticoagulants 
Total 
Anticoagulants alone 
Vasodilator not stated 


Chi-square 160.326° 
7.815 significance at the 5%-level. 


1.341 significance at the 1%-level. 


Number of 


Cases Deaths Percentage 
326 236 72.39 
386 106 27.46 
LO AO. 
SO 9] 20 
477 13] 20.7 
68 34 50 
13 5 38.5 
81 1S 
18 12 66.7 
24 9 
42 21 50 
27 10 37.05 
28 9 32 


The observed survival rate is close to, or below the expected value in all groups except 
rythrityl tetranitrate, in which many more survived than expected. 


Chi-square greatly exceeds the 1%-level, indicating that a significantly greater number of pa- 


lents survive 


est incidence of thromboembolism but 
iso the lowest mortality. In those 
treated with aminophylline or papav- 
rine alone, the death rates were 
igh, and, when an anticoagulant was 
uso given, definitely lower. This low- 
1 mortality and lower incidence of 
hromboembolic phenomena in those 
reated with erythrityl tetranitrate 
who; however, also had the highest 


in the erythrityl tetranitrate group than in the others. 


of thromboembolic complications was 
not due to the dilating effect upon the 
coronary artery system. It is possible, 
however, that this effect did increase 
the cardiac efficiency and thereby de- 
creased the possibility of thromboem- 
bolic phenomena originating in the 
peripheral circulation. This may pos- 
sibly be the explanation for the low 
incidence of thromboembolism follow- 
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ing the administration of the xanthines. 
\lso, the results obtained with hepa- 
rin and Dicumarol® may probably be 
due more to the coronary vasodilator 
of these drugs than to their anticoagu- 
lant effect 

There is that 
thrombophlebitis and venous thrombo- 


abundant evidence 
sis are more frequent than is usually 
recognized clinically, and it is an ac 
cepted practice to encourage movement 
of the extremities, in order to prevent 
the 
However, an unexplained inconsistency 


thromboembolic complications. 


apparently exists, in that those persons 
treated with erythrityl tetranitrate had 


the so-called conservative treatment 
rABLE 11 COMPARISON OF THE 
(GROUPS: ONE OF THEM UNDER 
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INCIDENCE Ol 
THE DIRECT 


CONN: 


(Table 1] 
clinically 4.8 


thromboembolism. A 


authors 


group re- 


vealed and, in 76 ne 
cropsies, 247 of 
group of 253 patients who were unde 
the care of various physicians had a 
clinical incidence of embolism in 13%, 
and, those coming to necropsy, a pa 
thological incidence of 30%. The prob 
able explanation of the lower clinically 
diagnosed incidence is that this group 
contained practically all of those treat 
erythrity| tetranitrate. It 


was also realized that some of the pa 


ed with 


tients in this group were seen and di 
agnosed 15 to 20 vears ago. Therefore 
150 patients with 


another group of 


HOSPITAI 
THORS 


EMBOLI IN TWO 
OBSERVATION OF THE Al 


( al and Path logic al if 


Hospital G1 ups Number of 


Observed by Causes Emboli 

Che Author: 730 5 
Others 253 
Chi-square 21.372 Chi-square 0.709 
3.841 significance at the 5%-level. 

6.635 significance at the 1%-level 

with 6 weeks of absolute bed rest. 


However, there was no restriction or 
caution in regard to movement of the 
arms and legs after the first 5 to 7 days. 
There is also the possibility that the 
vasodilator drugs may have an effect 


upon the peripheral circulation. 

In a personal communication, Dr. E. 
Sterling Nichol raised the valid criticism 
that some physicians, hospital staffs 
and pathologists were more thorough 
than others in their search for, and 
phe 


entire 


thromboembolic 
the 
group there were selected 730 patients 
who had come under the direct clinical 
and pathological observation of the 


diagnosis of, 


nomena. Therefore from 


*Bishydroxycoumarin. 


Number of Per 


entage of 


Number of Number of Per entage f 


Emboli Necropst Embol Emboli 
18 78 19 24 

13 62 19 3() 
acute coronary artery occlusion seen 


in this hospital during the past 5 years 
was studied and they showed approxi 
low incidence, 6.2‘ 


mately the same 


Conclusions. There is a lower inci- 
dence of mural thrombi in persons with 
acute coronary artery occlusion who 
have received anticoagulants. 

The lowest death rate and lowest in 
cidence of thromboembolic complica- 
tion were in the group of patients who 
ad received erythrityl tetranitrate. 

The routine or mandatory use of an 
case ot acute 


anticoagulant in every 


coronary artery occlusion is not ad- 


vocated. 


\ 
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Further investigation is required to 
determine the clinical indications for 
the use of the anticoagulants. 

\ re-evaluation of the treatment of 
acute coronary artery occlusion is in- 
dicated, especially in regard to the role 
of the efficient vasodilator drugs, such 
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as erythrityl tetranitrate, in lowering 
the mortality and preventing thrombo- 
embolic complications. This is neces- 
sary in order to establish a more ac- 
curate knowledge of the true incidence 
and cause of these thromboembolic 
phenomena. 


Phe technical assistance of Stewart M. Rose is acknowledged. 
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THE IMPORTANCE OF TRYPSIN IN INFANCY AND CHILDHOOD 
PART II. CLINICAL CONSIDERATIONS. 
By Paut W. GuiLBert, M.D.° 
AND 
Grutio |. Barsero, M.D.+ 
Krom Phe ( hildren’s Hospital ot Philadelphia and the Departm nit if Pediatri Univer 
sity of Pennsylvania School of Medicin Philadelphia, Pennsylvania 


IN a previous paper** the biochemi 
cal and physiologic properties of tryp- 
sin have been discussed. In the present 
review, studies of published reports on 
the clinical aspects of trypsin have been 
examined in the light of their possible 
application to pediatrics. 

Very have been 
concerned with the time of appearance 


few investigations 
of intestinal tryptic activity during fetal 
lite. The monograph of Werner‘? is 
based on the postmortem histochemical 
demonstration of the presence of tryp- 
sin in the pancreas of 42 prematures; 
there is an appreciable increase in the 
proteolytic enzyme content of the pan- 


°>Research Fellow, Commonwealth Fund 
tFellow of The National Foundation for 
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New 
Infantile 


creas from the time of its appearance 
around the fourth month of fetal life 
until the time of birth. More 
and elaborate studies are in agreement 


recent 


stud 
ied the tryptic activity of 38 prematures 


with these findings. Gschwind?! 
and 18 newborns and found the pro 
teolytic activity to be proportional to 
increasing maturity with wide ranges in 
each weight group. Similar results were 
recorded from measurements made by 
Jchnstone*®” and Farber and _ his co- 
workers, quoted by Smith". It is of 
that 
demonstrable in the 


interest to note trypsin and 
meconium are 


bowel of the human fetus at approxi 


York, N. Y 


Paralysis 


| 

| 
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mately 4 or 5 months’ gestation. It is 
generally accepted that meconium con- 
tains some trypsin activity“’. However, 
the hands of 
the necessity 
of accumulating more data on this sub- 
ject before drawing any 


findings in 
61 


inconsistent 


some workers indicate 


conclusions. 


\s to the part played by trypsin 
during infancy, it is deduced from the 
work of Vazquez" that among the 


enzymes the 
and the one which first 
reaches an adequate level is trypsin. 
By 3 or 4 months, 


three chiet 


most constant 


pancreatic 


its concentration in 
the infant's digestive tract reaches the 
‘values obtained during the first 
ears of life. 


average 


o state with cer- 
trypsin output in infants 
because of the 
different figures for the mean 
value reported by various authors: 200 
units per cc. by Farber" and 99 units 
Davison®™’. Wide ranges of 
found with the 
same. titration technique by the same 
tuthors!! 


It is not possible t 
tainty the 
with normal dige ‘stion, 
widely 


per ce. by 


activity have been 
For example, extremes 
of 19 to 372 units per cc. seem to 
fall within the range of normal physio- 
logic function. Apparently there is no 
correlation between the interval after 
reals and the concentration in enzvme 
units per cc. of duodenal juice. Under 
fasting the rate of forma- 
duodenal fluid ranges — 4 
to 31 ce. per hour (mean 


conditions, 
tion of 


§ cc.), or 


192 cc. in 24 hours**. Characte peat 
the rate of Sosunabion of duodenal fluid 
has a cyclic distribution over a 24- 


hour period. 

It is apparent from the above con- 
siderations that our estimation of the 
proteolytic function of the digestive 
tract in premature and newborn in- 
ants is essentially qualitative. Whether 
premature infants would thrive better 
{ fed proteins in the form of hydro- 
ysates is a disputed question. In 1943, 
\lagnusson*' supplemented the intake 


673 
of breast-fed premature infants with 
casein hydrolysates. When compared 
with infants given a supplement of 
whole casein identical in caloric value 
but requiring digestion by their own 
proteolytic enzymes, the ones receiv- 
ing casein hydrolysate gained weight 
more rapidly. Werner, judging from 
his own studies on tryptic activity in 
prematures, advised the use of 
predige sted proteins. However, the 
findings presented by Madey and Dan- 
cis*® cast doubt on the need for sub- 
stituting split for unsplit proteins in 
the premature infant's diet. slightly 
better performance on calcium casein- 
ate than on hydrolysate was found af- 
ter their group of premature infants 
had reached the 30th day of life. To 
explain such findings the possibility 
of valuable amino acid complexes be- 
ing lost during the process of hydroly- 
Additional evidence 
to support the theory that the diges- 
tive capacity for prote in is physiologi- 
cally adequate in the premature infant 
has been given by the studies of Gor- 
don and _ his They have 
found that good nitrogen absorption 
occurs with a protein intake as high 
as 9 gm. per kg. of body weight per 
di iV in premature infants. 

Diagnostic Implications. 
Trypsin estimation has its main value 
in determining changes of pancreatic 
function. The assay for trypsin can be 
done by a number of approaches: (1) 
Direct duodenal drainage. (2) The de- 
termination of the proteolytic activity 
of the stools. (3) The indirect methods 
of absorption of a protein as reflected 
in the blood. (4) The indirect method 
of determining N? intake and output 
as a partial reflection of the tryptic ac- 
of the pancreas. 

The duodenal intubation initially 
a single-lumen gastroduodenal 
tube. Since trypsin shows its maximum 
activity at pH 8, it was later felt that 


also 


sis Was suggeste dd. 


associates"!. 
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better results would be obtained by ex- 
clusion of the gastric juice. To accom- 
plish this purpose a double lumen tube 
is placed into the 
as the 


duodenum as far 
Treitz with the end 
stomach. Suction 
is placed on both lumens. Some author- 


ligament of 
of one lumen in the 
ities who feel that gastric juice has not 
or diluted the 
continue to use 


decreased the pH duo- 


denal single- 
tubes and collect by gravity 
Secretin 1 unit/kg. has been rec- 
ommended as a pancreatic stimulant; 
however, the difficulty in obtaining 
pure secretin has been unsurmounted 
as vet 


juice 
lumen 
flow. 


’. In addition, secretin stimulates 
and HCO, 
producing enzymes by the simple proc- 
‘washing out” of the pancreatic 

system. Finally, recent 
preparations of secretin have been con- 
taminated with other agents producing 


the total volume secretion, 
CSS ot 


exocrine some 


a marked biliary flow and, in certain 
instances, causing sensitization to fur- 
ther injections. Urecholine has been 


used with some success in total doses 
intramuscularly. 
with patience, duodenal 
in children provides sufficient 
without any 


of 1.2 mg. In general, 
however, 
drainage 


Huid 


tion. 


additional stimula- 


Several methods for trypsin titration 
have Part I of this 
Most of these procedures are 


been reviewed in 
paper- 
time and 
effort than a hospital laboratory can 
devote to them. The 
Riggs and Stadie™® 


later modified by 


complex and require more 
direct method of 
and that of Fermi! 

Andersen and Early® 
have been selected by most laboratories 
because of their simplicity and _suffi- 
cient degree diagnostic 
former procedure 
Part I. 
method consists essentially 
ing at 37 
tions of 


ot accuri icy for ¢ 
purposes. The has 


been described in Andersen's 
in incubat- 
serial dilu- 
with a 7.5% 


solution of gelatin acting as a substrate. 


C. for one hour, 


duodenal juice 


The mixtures are then stored in a re- 
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frigerator for 24 hours. The reading is 
taken by inverting the the low- 
est dilution of by which gelatin 


tubes: 
juice 
has been liquefied is considered as the 
end point. 

2. A practical contribution to the 
diagnosis of tryptic deficiency was the 
screening gelatin film test proposed by 
Shwachman, 
1949%*. Similar 
in 1930, by 
studies of Este 


Patterson and I 
work 


Harrison=® 


Laguna in 
was reported, 

quoting the 
Emery. This screening 
test, performed on the stool, based 
on the observation that when properly 


prepared photographic film is brought 


into contact with solutions of active 
trypsin the gelatin is digested. 
This procedure releases the silver 


a degree 


film to 
tional to the activity of trypsin” Gaff- 


and clears the ge 
ney! 17 recommends the use of siete 
Kodak dental film to obtain valid re 
sults dilution of 


hour. In all 


a control must be 


when incubating a 
stools at 37° C. for one 
instances, run to de- 
termine the sensitivity of the film emul 
sion. 

Negative film tests are frequently en 
countered in older children whose pan 
reatic secretions are normal. Constipa 
tion or obstipation is the most fre 
quent cause of such negative tests, by 
permitting destruction of the enzyme 
by intestinal When 


cause of a 


bacteria. slow 
feces IS the 
negative test, the 
will make the positive; 
with pancreatic fibrosis they will re- 
main When, 
circumstances, the 


movement of 
giving of laxative 
stools become 
negative. under proper 
film test 
in all dilutions of 


the fecal suspensions, no further studies 


gelatin 
shows no digestion 


of that specimen are necessary, though 


several more examinations on subse- 
quent specimens are advisable to con- 
firm the complete 
ot enzyme. 

A positive reaction in a 1:100 sus- 


pension is 


and persistent ab- 
sence 
evidence for 


strong good 


| 
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pancreatic function, since few fecal 
organisms can produce enough enzyme 
to digest gelatin in that dilution. When 
the test is positive in only the 1:5 and 
1:10 dilutions, the following ste ps are 
suggested: 1) The fecal specimen 
should be studied bacteriologically for 
the presence of gelatin-lique fying bac- 
teria. 2) A suspension of twice the 
minimal concentration of the — stool 
specimen which yields a positive film 
test should be mixed, se parately, with 
equal amounts of a solution containing 
mg. per liter of soy bean trypsin 
inhibitor, using physiologic saline as 
a control. Complete inhibition of gela- 
tin liquefaction by trypsin inhibitor in 
the presence ot a positive control is 
indicative of human trypsin rather than 
bacterial enzymes. Another source of 
error may be contamination of the 
stools with urine, since urine often 
contains a proteolytic enzyme. 

\ further approach for evaluating 
the proteolytic activity of the pancreas 
is to determine the rise in the blood 
after giving a test feeding of protein. 
Two such methods have been the de- 
termination of amino-nitrogen and 
elycine in the blood. 

From the results presented by West, 
Wilson and Eyles*, it appeared that 
gelatin fed to a group of patients suffer- 
ing from cystic fibrosis of the pancreas 
failed to produce significant changes 
in the amino-nitrogen level of the 
blood, as compared to a rise exceeding 
2.0 mg. per 100 cc. in children with 
normal proteolytic function of the pan- 
Cre This difference seemed of suffi- 
( and constancy to con- 
stitute a practical test for this disorder. 
Other observations by the same authors 
have shown that gelatin seems a better 
test meal than casein as reflected by 
higher levels of amino-nitrogen in the 
blood. Casein hydrolysates were of no 
diagnostic value when fed to patients 
with cystic fibrosis of the pancreas, 


since it is well metabolized by these 
patients in the absence of tryptic ac- 
tivity. 

A simplification of the blood amino- 
nitrogen levels was introduced by 
Christensen and Shwachman’; deter- 
mination of the plasma concentration of 
the single amino acid, glycine, was sub- 
stituted for the technically more com- 
plex determination of amino-nitrogen. 
The test meal consists of 1.5 gm. of 
gelatin per kg. of body weight dissolved 
in 30 cc. of warm water, given 6 to 12 
hours after the last meal. Venous blood 
is sampled just before and again 2% 
hours after the feeding. The glycine 
is determined according to Alexander's 
method'. A rise in blood glycine to 
more than 2.5 times the fasting blood 
level may be expected in children 
having normal tryptic activity of the 
pancreas, Patients with no tryptic ac- 
tivity in the duodenal juice show less 
promine nt rises, if any. 

1. A more elaborate method which, 
in part, may reflect the proteolytic ac- 
tivity of the pancreas is the estimation 
of the nitrogen intake and output. 
Shohl, May and Shwachman® con- 
ducted metabolic studies relating nitro- 
gen content of the stool to various pro- 
tein diets. They found that the total 
fecal nitrogen of patients with cystic 
fibrosis of the pancreas is three or four 
times that of normal infants. However, 
in these same patients the amount of 
nitrogen per unit of weight of feces 
shows little variation when compared 
to that of normal infants. Casein hydro- 
lysates fed to these patients re ‘sulted in 
low fecal residue with low nitrogen ex- 
cretion. 

Lavik and his associates** have util- 
ized radioisotope I,,; in a similar type of 
study. In vitro studies showed that 88% 
or more of the I,.; remained attached 
to the tyrosine of the protein molecule. 
They administered a known amount of 
I,31 labeled protein orally and measur- 
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ed the amount of isotope excreted 
the feces. In 5 children with pancreatic 
the fecal excretion of 
10 to 40% that of the amount ingested, 
compared with a maximal fecal excre- 
tion of 6% in a 10 children 
with diseases which did not involve the 
gastrointestinal tract. 


Was 


series of 


EVALUATION OF TRYPSIN IN PATHO- 
LOGICAL STATES. Utilizing these tech- 
niques, workers became interested in 


evaluating dysfunction in 


pancrei atic 
several pathologic conditions of infancy 
and childhood. Most reported studies 
included patients with 


fibrosis of the pancreas as 


have cystic 
basis for 
comparison. 
\ selective 
trypsin in 


decrease of 
children 


pancreatic 


with normal 


lipolytic and amylolytic activity has 
been re porte .d by Lowe et al.*°, Farber 
et al.1+, Veghe lyi7? Gibbs et al.2° and 


McDougall*®, It is not clear at the 
present time whether this phenomenon 
represents an intermediate state of cys- 
tic fibrosis of the pancreas or a true 
selective trypsin deficiency. Andersen* 
has indicated that trypsin is a reliable 
index of the total pancreatic function. 
from various authors in- 
Freudenberg™® seems to indi- 


The evidence 
cluding 
cate that there is close relationship in 
the secretion of the three 
enzymes in the healthy child. 
Veghelyi®® studied the pancre: atic en- 
zymes in the duodenal — during the 
incubation period (in 3 patients) and 
during the first day preceding the 
enanthem and exanthem (in 29 pa- 
tients) of scarlet fever. 
values found in 26 
disease, th 
enzymes 
while the 
decreased. 
ratio 


pancreatic 


Abnormal 
patients. 
output of 
high above 

values in the blood 
After the first week, 
reversed and the en- 
zymatic activity in the duodenal juice 
became tr: insitorily depressed. Of the 
three 


were 
Early in the 
pancres atic was 
normal, 
were 


this was 


pancreatic enzymes, the output 
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of lipase was the one most frequently 
affected. Low values for trypsin alone 
were found in one case, for both tryp- 
sin and lipase in 6 patients and for all 
three enzymes in 14 
nomenon reverted to 


cases. This phe 
normal in the 
majority of the patients and was ascrib 
ed to an acute pam reatitis concomitant 


scarlet fever. The author 
that 


considered in all cases where 


with 


gested 


sug 
pancre atic deficiency be 
retarded 
development appears subsequent to a 
recent attack of scarlet fever 
Additional impairment 
of pancreatic secretion during acute in 
provided by the early de 
scriptions ol the 


evide nce of 


tections 


Pancréatite ourlienne”™ 


in the French literature, as far back 
as 1897!!. Later, Simonin®®, and Mou 
tier’ made comprehensive studies of 


this fairly frequent complication asso 
In this country 
Radin®* found 14 patients with clinical 


ciated with parotitis 


signs of pancreatic involvement in an 
epidemic of 6000 cases of mumps. In 
spite of the voluminous amount of pub 
lications on this subject, 
tients have had a thorough enzymatic 
investigation. The 
amvlase 
and the 

diabetes as sequelae of 


very few pa- 


importance of the 
test as a diagnostic procedure 
glycosuria and 
parotitis have 


many years. It 


recognition of 


been stressed for 
Veghelyi®* who first re porte ‘d the duo 
denal enzymatic mumps 
pancreatitis. In 2 children convalescing 
from mumps parotitis, a diagnosis of 
acute pancreatitis was established. Both 
cases presented low normal values for 
duodenal amylase with traces of lipase 
and trypsin. One of these 2 children 
was found to have persistent low lipase 
values and subsequently died with pan- 
creatic insufficiency. 

Veghelyi demonstrated that pancre- 
atic enzymes were 


Was 


changes in 


diminished early in 
pancreatitis complicating various infec- 
tions and were the last laboratory ab- 


He also 


normalities to return to normal. 


il 
a> 
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believed that a subclinical decrease in 
the production of enzymes is more fre- 
quent than glycosuria and that the ex- 
ocrine activity of the gland is more 
susceptible to noxious agents than the 
endocrine. 

Farber, Shwachman and Maddock" 
found no proteolytic pancreatic defic- 
iency in toxic or infectious hepatitis, 
asthma, eczema, dwarfism, cretinism, 
pertussis, congenital atresia of the bile 
ducts, or nephrosis. The same authors 
described 2 patients with hypoglycemic 
convulsions who developed appreciable 
tryptic depression after surgical re- 
moval of 50% of the pancreas. In spite 
of this procedure, adequate pancreatic 
function was present to avoid clinical 
signs of pancreatic insufficiency. 

Studies of enzymatic function have 
been extended to patients showing 
signs of various intestinal or nutritional 
disorders. Kajdi et al.** recorded a de- 
crease in the trypsin and amylase con- 
tent of pancreatic juice from one child 
with acute diarrhea. Nine convales- 
cent children presenting — transitory 
diarrhea and one case of sprue were 
included in this series. All these pa- 
tients achieved the requirements for 
normal pancreatic activity. McDoug- 
all® showed that in a series of 165 
children experiencing chronic intestinal 
and nutritional disorders and referred 
with a tentative diagnosis of celiac syn- 
drome or cystic fibrosis of the pancreas, 
25 had suppression of lipase activity 
in conjunction w ith a normal level for 
trypsin and amylase, and 16 were de- 
ficient in amylase in conjunction with 
normal lipase and trypsin. There were 
no children with suppressed tryptic 
activity in the presence of normal lipase 
and Andersen® observed the 
functional pancreatic de- 
ficiency si 3 children with severe 
marasmus. All three pancreatic en- 
zymes were depressed during the acute 
phi ise and were restored to normal up- 


pre ‘sence 


on recovery. According to the author, 
this illustrates well the inhibition of 
various organ activities during in- 
anition. 

More recently the hypothesis of an 
excess of tryptic activity has been sug- 
gested as being responsible for the 
colonic involvement in ulcerative co- 
litis. Two groups of workers**:*!, how- 
ever, have shown the absence of any 
definite increased activity of trypsin in 
this pathologic entity. 

Trypsin in Substitution Therapy. The 
activity of trypsin is applied predom- 
inantly in the form of a pancreatic ex- 
tract for the ther: apy of pancreatic de- 
ficiency. The U. S. Pharmacopoeia 
specifies that pancreatin must be able 
to change not less than 25 times its 
weight of casein into proteoses. 

It is safe to say that the dosage of 
pancreatic extracts is still largely 
empiric. It was learned from the obser- 
vations of Farber et al.'* that subtotal 
pancreatectomy deprives the patient of 
normal enzymi itic activity to a certain 
degree but not proportionally to the 
mass of pancreas removed. An essen- 
tial enzyme like try psin must reach a 
critically low level prior to the develop- 
ment of clinical symptoms. In replace- 
ment ther: apy using trypsin, results mi ty 
be obtained only when the activity of 
the material exceeds the physiologic 
threshold under which proteolytic di- 
gestion takes place. It is now recog- 
nized by most investigators that the 
choice of proper concentrated pan- 
creatic extract and in large doses is of 
primary importance. Powdered pan- 
creatin has been used principally for 
substitution treatment in infants. En- 
teric coating makes the preparation oc- 
casionally more palatable and easier 
to handle, but does not markedly pro- 
tect from gastric acidity’. Recently a 
pancreatic preparation Viokase, richer 
in all pancreatic factors and much more 
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stable, has become available (Schwach 
man?” 
DOSAGI \tter complete pancreatec- 
tomy it has been found that doses up to 
20 gm. of pancreatic extract daily are 
necessary tor optimal nitrogen absorp- 
tion*®. Most workers previously have 
suggested that 1 gm. for 6 to § oz. of 
formula be used for the infant, and 2 
te 6 gm. for the older child?:!°*4°%:7* 
divided into 3 doses. Lowe*’ has sug- 
eested larger doses: between 6 to 12 
gm. pel The 
seems to be to use higher doses to ap 
proximate more closely the physiologic 
output of pancreatic enzymes”. 
GENERAI 
THERAPY 


dav. tendency 


neral 


APPRA! 
Clinicatiy, the the rapeutic 
efficacy of substitution with pancreatic 
substance in children with pancreatic 
insuthciency has been difficult to eval- 
uate because of the progressive nature 


SUBSTITUTION 


of the pulmonary components of the 
disease Consequently, most of the 
supportive data for substitution therapy 
are based on clinical impression and 
indirect absorption and balance meas- 
urements 
Andersen? has indicated 


that pan- 
improves the 


utilization of 
food considerably in the marasmic pa- 
tient with cystic fibrosis. Only slight 
benefit was noted by balance studies 
in children who had mild deficiency 
symptoms. Lowe and Gibbs! have 
suggested that pancreatic extracts may 
have an unfavorable effect on the 
appetite of children with 
cystic fibrosis of the pancreas. How- 
ever, this abatement of the appetite in 
this instance may be a reflection of a 
more physiologic digestive 


creatin 


r2avenous 


capacity 
and a better absorption. 

Shohl, May and Shwachman*, and 
West, Wilson and Eyles** have shown 
by balance studies that pancreatin may 
improve the protein retention in pa- 
tients with cystic fibrosis of the pan- 
creas. This has been confirmed by ra- 


MEDICAL SCIENCHT 
dioisotope tracer studies**. A 50% de 


fecal 


bound to protein was found in 2 of 4 


crease in the excretion of Iy.; 
children with evstic fibrosis of the pan- 
creas when pancreatin was used in the 
test meal. 

Pancreatic extract has also been used 
found to re- 


in acute diarrhea't and 


duce the number of stools; however, 
this has not been further described or 
come into common use. 

Other Uses of Trypsin. Trypsin seems 
to be necessarv for the transformation 
of profibrinolysin to fibrinolysin in the 
living organism. This potent fibrinolytic 
activity of trypsin has broadened its 
use in many diseases, both in diagno- 
sis and therapy, especially since the 
recent availability of purified trypsin 
commercially: for parenteral and topical 
administration. 

CHANGES IN FIBRINOLYTIC ACTIVITY IN 
VARIOUS DISEASE STATES. In acute pan- 
creatitis there is a prolonged prothrom- 
bin time and a decrease in fibrinogen‘. 
\ suggested explanation for this finding 
is that trypsin becomes elevated within 
the vascular system as the result of 
pancre atic stasis. Similar changes in the 
components of the blood have been 
reproduced experimentally in animals 
by the administration of trypsin’’. 


In cases of unexplained bleeding 


which have occurred 


in trauma, exten- 
sive surgery, burns, shock, transfusion 
reactions and severe liver diseases, 
trypsin-like activity has been detected 
in the blood®™. Conversely, the presence 
of an increased concentration of tryp- 
sin inhibitor acting as antifibrinolysin 
in the plasma and urine associated with 
a variety of illnesses has been described 
by Butler et al.8, Waldvogel et al.8° and 
Dillard’*. Increased trypsin inhibitor 
excretion is demonstrable in bacterial 
pneumonia, rheumatic fever and men- 
ingitis, and after surgery". 

\ rise in serum trypsin inhibitor titer 
has been also correlated with advanced 
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malignancy and leukemia*®. No rela- 
tionship has been established between 
the plasma and the urinary trypsin in- 
hibitor. Waldvogel ascribes these find- 
ings to endocrinologic influences. Ac- 
cording to Ungar and Damgaard™ the 
inactivation of fibrinolysin by anti- 
fibrinolysin’ may be regulated by 

CTH. 

An additional diagnostic use of 
trypsin was investigate by 
On subcutaneous injection of a 1% solu- 
tion of crystalline trypsin, 70% of pa- 
tients convalescing from rheumatic 
fever and 13% of a control group de- 
veloped subcutaneous nodules. The 
author proposed that the individual 
who cannot inhibit adequately this lo- 
cal nodular reaction may prove more 
susceptible to the deve lopme nt or re- 
currence of rheumatic fever. Schlamo- 
witz and DeGraff>® demonstrated the 
development of subcutaneous masses 
on injection of trypsin but no palpable 
alterations with inactivated — trypsin; 
this suggests that enzyme activity pli LVS 
a role in the formation of the nodules 
Grob*", in 1943, showed that the laced 
reaction to subcutaneously injected 
trypsin is inversely proportional to the 
antiproteolytic activity of the serum; 
this correlates well with the low anti- 
proteolytic activity found in rheumatic 
tever. 

Searching for a more reliable method 
of determining the tryptic activity of 
the blood, Innerfield et al.27 found that 
the antithrombin titer of the blood 
would more closely link to this enzyme 
than any other circulating antitryptic 
substance. Accordingly, this test was 
utilized to control intravenous infu- 
sions of trypsin. They concluded that 
this test could be especially useful i 
the detection of the early cases of cae 
fibrosis of the pancreas and in the es- 
tablishment of a pathologic classifica- 
tion of its evolution. MacFarlane*', who 
tried to reproduce these findings, re- 


stricted the potential value of this test 
te the confirmation of clinical diagnosis. 

THERAPEUTIC IMPLICATIONS. Favor- 
able reports are available regarding the 
value of trypsin in the digestion of 
fibrinous and purulent exudates. Com- 
plete cellular death seems a prerequis- 
ite tor effective tryptic activity; non- 
viable cells and tissue, mucin, fibrin 
and protein-split products are equally 
affected by trypsin; viable tissue is ap- 
parently immune to its activity by vir- 
tue of its antitryptic activity. 

It has been used topically for de- 
bridement in burns, wounds and de- 
cubitus Tnsuf- 
flation with powder trypsin seems to 
be the best mode of local therapy*® in 
easily accessible areas. If wet dressings 
or irrigations are desired, a solution of 
250,000 units in 25 cc. of Sorensen’s 
phosphate buffer solution has been 
recommended. Very few sensitivity re- 
actions have been reported. 

Trypsin has also found a use in 
caused by tubercle 
bacilli and other organisms, in hemo- 
thorax? and osteomyelitis”. The 
pleural “fluid becomes less viscid and 
decreases in amount after introduction 
of trypsin into the thoracic cavity. As 
much as 250,000 units in 50 cc. of buf- 
fer solution has been instilled into the 
thoracic cavity. Severe chest pain may 
be an annoying complication, but a 
topical anesthetic agent may minimize 
this problem. Antihistaminics have 
been -given during. this therapy as a 
prophylactic measure against an acute 
systemic reaction. The results in em- 
pyema have been difficult to evaluate, 
but trypsin seems to have been effec- 
tive when other conservative therapy 
has failed. 

In conditions where thick and inspis- 
sated secretions in the bronchial tree 
are a prominent feature of the disease 
process, aerosol trypsin is a useful ad- 
junct to other conventional forms of 
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therapy. Such conditions are atelectasis, 
cystic fibrosis of the pancreas associated 
with bronchiectasis, asthma, and bul- 
bar poliomye ‘litis complicated 


11, 74.76.86 


by 
atelectasis® 

The dosage sched” is 
with 50,000 units in 1 cc. of 
solution. This can be repeated as often 
as three times daily. The dosage may 
be to 200,000 units if the 
previous doses have been well toler- 
ated. The solution nebulized with 
an oxygen flow of 5 to 6 liters per 
minute within a period of 15 minutes. 
The intranasal route is advocated for 
small infants. When cooperation is ob- 
tainable from older children, 
sol mav be delivered by nebulizer or 
mask, with due precautions to protect 
the Antihistaminics are recom- 
mended to prevent any untoward sys- 
temic effects. Contraindications™ to 
aerosol therapy are status asthmaticus, 


started 


increased 


is 


the aero- 


eves. 


hemoptysis, and erosions of the 
pharynx or tracheobronchial tree. 
Innerfield*5 has reported on a 


series of patients treated with intra- 
venous trypsin. 
the 
therapy 


The final decision as to 
and danger of this form of 
still in doubt**®, Further 
knowledge as to the proper selection 
of patients and optimal dosage will be 
gained by careful laboratory and clin- 
ical trial. 

Summary. 


value 


is 


In this review the physi- 
ology and _ pathological physiology of 
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{th month of fetal life 
and reaches an ade ‘quate leve ‘| by birth. 


Assays for trypsin have been done 
9) 


as early as the 


by (1) duodenal intubation, | de- 
termination of prote olytic activity in 
the absorption 


studies of an ingested protein, and (4 


stools, (3 blood 


balance studies on nitrogen intake and 

output as a partial reflection of the 

tryptic activity of the pancreas. 
Cystic fibrosis of the pancreas is _ 


primary pediatric problem referable 

pancreatic insufficiency and a decrease 
in trypsin. Transient decreases in tryp 
sin production have been recorded in 
and acute 
rhea. No changes were found in chronic 


scarlet fever, MUMps, 
and malnutrition. 

In the form of pancreatin, trypsin has 
been used for substitution principally 
in fibrosis of the The 
suggested doses have varied between 2 
to 6 gm. divided 
with meals. Recently 
10 and 
widespread 


intestinal conditions 


cystic pancreas. 


daily doses 
larger 
have 


into 3 
doses be 
tween into 


gm. come 


more use.  Pancreatin 
seems to show its most positive eftects 
in marasmic children with pancreatic 
fibrosis. 

The activity of trypsin 
has widened its role in ther: apy. It has 
been used with varying degrees of suc- 
in local debridement 
bronchiectasis, atelectasis, and the pul 
monary 


fibrinolytic 


Cess empyema, 


manifestations 
pancreatic The 


ac comps any ing 


fibrosis. results have 


trypsin in infants and children have been encouraging enough to make it 

been described. It has been shown an agent worthy of careful trial and 

that pancreatic trypsin is demonstrable — study. 
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THE present review will be selective, 
for a number of reasons. The hormonal 
aspects of toxemia of pregnancy have 
been reviewed recently by Smith and 
Smith!!’, the renal aspects by Chesley**, 
and the older work on weight changes, 
water and salt balance > and edema de- 
velopment by Che sley**. A new edition 
of Dieckmann’s** nsive book 
was published in 1952 and a supe bly 
organized monograph by Page*” ap- 
peared in 1953; this contains much in- 
formation marshalled in support of his 
hypothesis that placental ischemia may 
be the cause of preeclampsia- eclampsia. 
Treatment, nutritional factors, and sev- 
eral other aspects are intentionally 
omitted from the present review, either 
through sloth, prejudice, or lack of 
comprehension. 

The American Committee on Ma- 
ternal Welfare*! recently has revised 
the classification of the toxemias of 
pregnancy. The revision is more exten- 
sive than m: iy appear at first glance 
and its strict application will greatly 
increase the incidence of diagnosed 
toxemia. As now defined, “toxemia of 
pregnancy” comprises some of the 


“disorders encountered during gesta- 
tion, or early in the puerperium, which 
are characterized by one or more of 
the following signs: hypertension, 
edema, albuminuria, and in severe 
cases, convulsions and coma.” One dis- 
ease not specific to pregnancy is in- 
cluded, namely, hypertensive ‘disease: 
others such as glomerulonephritis are 
not. The classification is as follows: 


I. Acute toxemia of pregnancy (on- 
set after the 24th week ) 
A. Preeclampsia 
Mild 
2. Severe 
B. Eclampsia (convulsions — or 
coma, usually both, when asso- 
ciated with hypertension, pro- 
teinuria or edema) 
II. Chronic hypertensive (vascular ) 
disease with pregnancy 
A. Without superimposed acute 
toxemia (no exacerbation of 
hypertension or development of 
inuria ) 
. Hypertension known to have 
antedated pregnancy 
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Hypertension discovered in 
pregnancy (before 24th 
week and with postpartum 
persistence 
B. With superimposed acute tox 
emia 
III. Unclassified toxemia (data insuf- 
ficient to differentiate the diag- 
HnOSIS 

Another ‘Toxemia, 
has been defined by the Committee but 
not included in the skeleton outline. 
This diagnosis is made if the patient 


group, Recurrent 


with toxemia gives a history of previous 


toxemia, was normal between _preg- 


and is normal at follow-up ex- 
amination 


The criteria for diagnosing toxemia 
are: 

|. Hypertension. Systolic pressure of 

140 mm. He or more, or diastolic 

pressure of 90 or more, or an in- 

in the svstolic 


crease pressure of 


30 mm. or more, or an increase in 


the diastolic of 15 or more. Thes« 
readings must be observed on at 
least occasions at least 6 hours 
apart. The specified increases, in 
> hypertensive patients, make the 
diagnosis of superimposed acute 


toxemia 
Il. Edema 
on the basis of edema alone can 
be made only when there is edema 
of the hands or face, present in 
the morning and clinically evident. 


The diagnosis of toxemia 


Ill. Proteinuria. The diagnosis of tox- 

emia on the basis of proteinuria 
made when clean or cath- 
eterized urines, on 


Can be 

2 or more suc 

cessive days, show an unequiv- 

ocal cloud of protein precipitated 

by any recognized test, or the ex- 

cretion of 0.5 gm. or more of pro- 

tein per 24 hours, for at least 2 
consecut've day S. 

Preeclamps:. is classified as “severe” 

it any one of the following signs and 
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svmptoms are present. If none are 
present, the preeclampsia is classified 
as “mild”: 

I. Blood pressure of 160 or more sys- 
tolic, or 110 or more diastolic, on 
at least 2 occasions 6 hours or more 
apart, with the patient at bed rest. 

Il. Proteinuria of 5 gm. or more in 24 
hours (3 or 4 plus on qualitative 
examination 

Il. Oliguria (400 cc. o1 


hours 


less pel 24 


IV. Cerebral or visual disturbances. 


V. Pulmonary edema or CVanosis. 
The superimposition of acute tox 

emia upon hypertensive disease is di 

agnosed if the systolic pressure in- 


if the 


diastolic pressure increases by 15 mm. 


creases by 30 mm. or more, or 
or more, or if a significant degree of 
protemuria appears 

Unfortunately, there is no stipulation 
as to what baseline is to be used in 
determining the increase in blood pres 


About one-third of women who 


sure. 
begin pregnancy with hypertension 
show significant drops in the blood 


throughout most of 


Os 


pressure preg- 


nancy'®.** 
the blood 


rises, often to about the prepregnant 


As they approach term 
pressure characteristically 
level. If the usual level in pregnancy be 
taken as the baseline, many such pa 
tients might be clissified as having 
superimposed preeclampsia, probably 
erroneously. 

Another troublesome aspect posed 
by the hypertensive woman's behavior 
in pregnancy is that an appreciable 
proportion of them have drops of the 
blood pressure into the normal range 
during most of the gestational period. 
Prepregnancy blood pressures seldom 
are known and when such a hyperten- 
sive patient shows the typical rise in 
blood pressure late in pregnancy, after 
a series of normal readings, she is likely 
to be misclassified as having pre- 
eclampsia. 


ii 
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Necessarily, the classification is ar- 
bitrary. Preeclampsia very occasion- 
ally appears before the 24th week and 
hypertensive disease may first become 
manifest after the 24th week. Recur- 
rent toxemia may be an entity, or it 
may be preeclampsia, or it may be a 
sign of vascular disease. Many believe 
that hypertensive disease predisposes 
to preeclampsia, but Dieckmann*# 
thinks that the syndrome represents 
an exacerbation of the hypertensive 
disease and is not preeclampsia. Final- 
ly, there are those who believe that 
all of these subgroups are merely the 
spectrum of hypertensive disease as 
colored by pregnancy. 

HOW MANY DISEASES? For the reasons 
outlined, clinical laboratory tests 
have been sought to differentiate the 
toxemias. In general, each author of 
such a test has been able to differen- 
tiate the toxemias into dissimilar svn- 
dromes and other investigators have 
confirmed the differentiation. In gen- 
eral, such studies have been concern- 
ed with a single one of the several 
tests proposed, although Govan et al.7 
have used 3 in conjunction. It has not 
been ascertained whether a battery of 
such tests would consistently point to 
the same syndrome in a given patient. 
ge is an important consideration, for 

f all tests pointed to the same diagno- 
sis in a given patient, we could be more 
confident that these subgroups of tox- 
emia really are disease entities. If, on 
the other hand, a patient were pre- 
eclamptic by some tests and hyperten- 
sive by = ‘rs, then we might suspect 
“toxemia” to be a single disease with 
varving from case to 
case. 

In addition to some of the tests 
which have been applied to the differ- 
ential diagnosis, certain other relevant 
observations will be reviewed. One of 
the difficulties in the interpretation of 
the results of different investigators is 


the wide variation in criteria used for 
classifying the toxemias. The first Table 
in Dieckmann’s** book compares the 
relative frequencies of the subgroups of 
toxemia in 8 large hospitals: of all 
toxemias, preeclampsia makes up any- 
where from 39% in one hospital to 90% 
in another. Obviously the criteria for 
classifying a case as preeclampsia must 
be far different from hospital to hos- 
pital. If test “X” seems to be specific 
for preeclampsia in a hospital where 
80% of the toxemias are called pre- 
eclampsia, the specificity obviously 
will not be confirmed in a_ hospital 
where only 40% of the toxemias are clas- 
sified as preeclampsia. 

I. Pitressin test. Dieckmann = and 
Michel** and, independently, Schock- 
aert and Lambillon™*’ found that pa- 
tients with preeclampsia are very sen- 
sitive to pitressin and pituitrin. A dose 
of pitressin which gives a negligible 
change in blood pressure of normal 
pregnant women also has no significant 
effect in pregnant patients diagnosed 
as having hypertensive disease. Such 
a dose given to the patient with pre- 
eclampsia, however, results in a marked 
rise in the blood pressure, a decrease 
in the urine volume output and sub- 
jective reactions. De Valera and Kel- 
lar®? made similar observations but did 
not think that the results were consis- 
tent enough for differential diagnosis. 
Browne!’ extended these observations 
by showing that the preeclamptic's sen- 
sitivity to pitressm arises de novo. Early 
in pregnancy the patients reacted nor- 
mally; with the appearance of pre- 
eclampsia the response became exag- 
gerated. At follow-up study, the sen- 
sitivity disappeared. 

II. Cold pressor test. Most of the 
studies of the cold pressor test in preg- 
nancy have been goncerned with the 
prediction of later development of tox- 
emia. some writers**** have concluded 
that the test has no value in this re- 
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gard, while others!**.°*, have thought 
that it Dieckmann, Michel and 


Woodruff*® found exaggerated respon- 


has. 


ses to the test in pregnant patients with 
hypertensive disease, while preeclamp- 
tic and eclamptic patients gave only 
small increases in the blood pressure. 


Bak? found minimal 


responses to the 
test during preeclampsia. Reid and 
Teel’ did not find the test to be of 
any practical value in the differential 
diagnosis of the toxemias. Assali and 
Prystowsky® found that preeclamptics 
reacted no differently from normal 
pregnant patients. 

Tetraethylammonium 
test 


found 


chloride 
Assali and his co-workers** have 
that normal pregnant women 
respond to intravenous TEAC with 
marked drops in blood pressure, even 
to shock levels. Pregnant women with 
hypertensive disease also show consid- 
erable drops in the blood pressure. In 
contrast, patients with preeclampsia 
show only negligible decreases. Assali’s 
work has been confirmed by Dumou- 
lin*®?, who noted, however, that some 
patients with mild preeclampsia did 
show marked falls in blood pressure. 
Govan et al.**? confirmed Assali’s find- 
ings in preeclampsia but some of their 
patients with essential hypertension 
failed to show blood pressure decreases 
with the drug. and Brody!" 
report that TEAC often causes marked 
blood pressure drops in preeclampsia. 

In establishing that the effect of 
TEAC on the blood pressure in preg 
nancy is through autonomic blockade, 
Assali et al. compared the effect of 
high selective spinal anesthesia. The 
effect was very similar to that of TEAC 
and made the same differentiation be- 
tween normal pregnancy, preeclampsia 
and hypertensive disease. Some clini- 
cians have questioned Assali’s finding 
that such selective spinal anesthesia 
does not affect preeclamptic hyperten- 
sion, for continuous caudal or spinal 
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anesthesia has been used in the treat- 
ment of preeclampsia and eclampsia, 
with marked reductions in the hyper- 
tension™!*4, The disparity is only ap 
parent, for Assali stated that the dos 
age of procaine used was so small as 
to affect only the naked vasoconstrictor 
and pain receptor fibers (selective 

larger dosages of the agent produce 


muscular paralysis with consequent 
pooling and stagnation of blood in the 
flaccid areas 

IV. Urate Chesley 
Williams*” that the 


clearance in preeclampsia is depressed 


and 


clearance 
reported urate 
to a greater degree than are the simul 
taneous clearances of inulin and urea 
published data of earlier workers also 
this, although the fact 


caped attention. This points to an in 


show had es- 
creased tubular reabsorption of urate 
from the glomerular filtrate. Seitchik!!” 
has confirmed the observation and put 
the same interpretation upon it. Ches- 
lev? has studied a farge series of tox 
emic patients and found that the urate 
clearances usually accord with the clin 
ical diagnosis. Nearly 90% of the pa 
tients diagnosed as having preeclamp 
sia had depressed urate clearances and 
nearly 90% of the depressed clearances 
were found in patients with preeclamp- 
sia. A number of hypertensives were 
they 
and urea until 


followed in pregnancy had nor 


mal clearances of urate 


rather late in pregnancy when some 
showed a drop in the urate clearance 
which heralded the onset of the pre 
eclamptic syndrom« inter 
preted as evidence that the exacerba 


tion in hypertension and the appear- 


This was 


ance of proteinuria in such patients 
really is superimposed preeclampsia. 
V. Phospholipid cholesterol ratio in 
plasma. Boyd"' differentiated true pre 
eclampsia and eclampsia from the oth- 
er toxemias on the basis of an elevated 
ratio of plasma phospholipid to total 


cholesterol. In normal pregnancy and 
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about 75% of the patients classified 
as preeclampsia, the ratio averaged 
1.14. In eclamptic and “literally pre- 
eclamptic” patients the ratio averaged 
1.68. However, Mukherjee*® found no 
significantly altered ratio of lipid phos- 
phorus to choleste rol, although the ra- 
tio did tend to increase slightly in in- 
dividuals whose preeclampsia or 
eclampsia was becoming worse. 

Vl. Water excretion. Clinicians long 
ago noted the tendency to oliguria in 
patients with severe toxemia. Janney 
and Walker®> devised a water tolerance 
test and found that there is a consider- 
able reduction in the rate of excretion 
of ingested water, by normal pregnant 
women. In women with toxemia the 
reduction is extreme. Odell et al.>> in- 
fused 5% dextrose rapidly and found 
that patients with toxemia excreted 
water much more slowly than did nor- 
mal pregnant patients; excretion is par- 
ticularly retarded preeclampsia. 
Dieckmann et al.*> applied the Robin- 
son, Kepler and Power test in a num- 
ber of pregnant normal and toxemic 
patients The patients were given 1200 
ce. of water by mouth, between 7:00 
and 7:45 a.m. Urines were then collect- 
ed at hourly intervals from $:00 a.m. 
up to and including noon. The test con- 
sists of two parts: 

1. A comparison of the hourly urine 
volumes with the night urine volume 
(9 hours preceding the ingestion of 
water). If the volume of the largest 
hourly output is less than the night 
volume, the test is positive. ( Originally 
the test was devised for the detection 
of Addison's disease and a positive re- 
sponse indicated the possible presence 
of the disease ). 

2. Calculation of the “water factor”: 


Urea in night urine 
Water factor 


Urea in plasma 


In the test for Addison’s disease, a 
water factor greater than 30 or any 


Chloride in plasma 


hourly output greater than the night 
volume excluded Addison's disease (in 
the absence of renal disease or preg- 
nancy ). 

For the ratio of maximal hourly 
volume to night volume, Dieckmann 
et al. found abnormal responses, ante 
partum, in 33% of normal patients, 487 
of patients with essential hypertension 


‘and 82% of those with preeclampsia. 


Post partum, about one-third of the 
women in each group gave abnormal 
responses. They wrote that their data 
had not been analyzed completely, 
“but it looks as if one could state that 
if a patient has a urinary output com- 
parable to that found essential hy- 
pertension, she does not have pre- 
eclampsia. However, if the output is 
decreased within the limits for pre- 
eclampsia, she might have either or 
both conditions.” 

The “water factor’, in antepartum 
patients, averaged 194 ( ¢ = 288) in es- 
sential hypertension it 4 (o = 36) in 
preeclampsia. Post partum the means 
were 159 (¢ = 315) and 99 («= 200), 
respectively. 

Many investigators have re sags 
the presence of antidiuretic activity 
the urines of patients with toxemia. The 
validity of most of this work has been 
called into question by the recent dem- 
onstration by Krieger, Butler and Kil- 
vington®* that bacterial contamination 
of the preparations assayed is respon- 
sible for most. of the antidiuretic ac- 
tivity induced in the test animals. On 
this basis they retract their own pre- 
vious conclusion that toxemic patients 
often excrete an antidiuretic substance 
in the urine. 

Ham and Landis®! found increased 
amounts of an antidiuretic substance 


Largest hourly vol. 


Chloride in urine Night volume 
extractable from placentas of toxemic 
patients as compared to placentas of 
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normal«cases. They showed that it was 
not the pituitary antidiuretic hormone, 
on the basis of its greater molecular size 
and its failure 
Byrom'* 


to stimulate chloruresis. 
repeated the work with many 
Cases 


more and failed to find a signifi- 


difference between and 
Again, bacterial contam- 
ination may have been responsible for 
most of the antidiuretic activity. Ches- 
ley and McFaul** perfused cotyledons 
of surviving human placentas in Lind- 
bergh pumps. When the cotyledons 
were perfused adequately, the perfu- 
sates had no antidiuretic activity. When 
they were perfused very slowly ( “ar- 


cant normal 


toxemic Cases. 


tificial placental ischemia” 
had definite antidiuretic 
but did not stimulate 
excretion. 


the pe rfu- 
usually 
activity 


sates 
chloride 
The sterile perfusates were 
concentrated in vacuum desiccators 
with no thought of keeping them ster- 
ile. However, the procedures were 
identical in all cases and the pertusates 
from the “ischemic” placentas were no 
more liable to contamination than were 
the control perfusates. This considera- 
tion probably also applies in many of 
the reported assays of normal versus 
toxemic patients’ although 
Krieger et al.°* wrote that in their own 
original work the 
identical in the collection and _preser- 


urines, 
conditions were not 
vation of urines from normal and tox- 
emic cases 

Chesley _ Alter*® gave repeated in- 
jections of sterile perfusates to rabbits 
and dogs. Perfusates from adequately 
perfused pli icenti iS had no discernible 
effect. The 
duced oliguria, 


“ischemic” perfusates 
and tremendous water 
retention as indicated by weight gain, 
edema, ascites and even hydrothorax. 
However the protein content of the 
ascitic fluid was high (1.7 to 4.1 gm. 
per 100 cc.) and there may have been 
a prerenal deviation of the water rather 
than a specific antidiuretic effect me- 
diated in the renal tubules. 
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VIL. Saline tolerance test. Dieckmann 
et al.®* have proposed as a diagnostic 


(30 to 
% sodium chloride. 


test the rapid infusion 10 min- 
utes) of a liter of 2.5 
The bladder 
after the 


l-hour 


is emptied 15 minutes 


end of the infusion and 2 
then 


sodium (or 


urines are collected and 
chloride ). In 
1S normal pregnant women, they found 
a mean urinary sodium concentration 
of 240 mEq. i. te 10). In 28 preg- 
nant women with hypertensive disease 
the mean was 196 (4 52 ) 


analyzed for 


and in 20 
women with preeclampsia the mean 
was 101 with a standard deviation of 
65 mEq. They set the 
dium concentrations to be 
ferential 
mEq./L. 


for hy pertensive clisease 


urinary so- 
used in dif- 
than 144 
144 to 220 
and over 220 
Also they 

“pseudopre- 
in which the patients con 
better than do pre 
eclamptics but not so well as the hy 
pertensives; no concentration 


diagnosis as less 


for pree¢ lampsia, 


for normal pregnancy. 
tulate another 
eclampsia’, 


pos- 
group, 
centrate sodium 
range 1s 
specified for this group. 

that the tox 
a continuous range 


It is interesting to note 
emic patients cover 
below the normal dividing line of 220, 
and that the hypertensives do not con- 
centrate statis- 
concentrations given 


sodium normally. On 
tical grounds, the 
as differentially appear to 
be highly arbitrary and open to serious 
question. Patients concentrating urin- 
ary sodium to more than 144 mE 1q. are 
not preeclamptics by this definition. Yet 
the mean for all 20 preeclamptics is 10] 
with a standard deviation of 65. The 
cutoff point of 144 represents the mean 
plus 0.66 ¢ and patients with any higher 
concentration are 


diagnostic 


considered to have 
pseudopreeclampsia or hypertensive 
normal distribution one 
would expect from the stated mean and 
standard that 25% of pre- 
eclamptics would concentrate sodium 
to a higher level than 144. The 


disease. In a 
deviation 


mean 
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plus 2.5¢ would be 263, well above 
the dividing line for normal patients. It 
would appear from the large standard 
deviations that the test will not make 
a sharp differentiation of one group 
from another and the “pseudopre- 
eclamptics’, especially, look like gray 
cats. The dividing line below which 
preeclampsia is diagnosed represents 
approximately a 1:1 urine: plasma 
ratio, that is, no concentration of 
sodium by the kidney. 

Dieckmann and his coworkers** have 
made extensive studies of salt  toler- 
ance in normal pregnant and toxic wo- 
men, giving as much as 36 gm. of salt 
daily for many consecutive days. The 
normal patient in late pregnancy does 
not concentrate sodium in the urine 
so highly as she does in the nonpreg- 
nant state. Patients with hypertensive 
disease show no untoward effects from 
the high salt intake although, as noted, 
they do not concentrate it in the urine 
so well as do the normals. Patients di- 
agnosed as preeclamptic differ in their 
response to high salt intake. About 20% 
of the “mild” preeclamptics are not af- 
fected adversely as judged by blood 
pressure response or degree ‘of pro- 
teinuria; these patients concentrate so- 
dium above 144 and are called “pseu- 
dopreeclamptics” by Dieckmann. The 
other SO% of preeclamptics often react 
to the salt with increased proteinuria, 
aggravated hypertension, progression 
of edema and the appearance or aggra- 
vation of symptoms. 

The urines of eclamptic and severely 
preeclamptic patients long have been 
known to be low in chlorides and, pre- 
sumably, in sodium. Dieckmann’s ob- 
servations on salt tolerance certainly 
indicate that many patients with tox- 
emia do not concentrate sodium or 
chloride normally. Yet Assali et al. 
have found that under osmotic (manni- 
tol) diuresis the flow-load relation for 
both sodium and chloride is normal 


in preecl: ampsia. No consistent abnor- 
mality was found in the pre eclamptic’s 
renal handling of sodium. Of course 
such osmotic diuresis is an_ artificial 
condition, but in contrast to preeclamp- 
tics, edematous patients in cardiac 
failure or with cirrhosis often do show 
a considerably reduced sodium excre- 
tion per unit ‘of total osmotic load. 

Salt-retaining steroids have been 
found in the urines of toxemic patients. 
Tobian'*” reported that the excretion 
of formaldehydogenic corticoids is ap- 
proximately doubled in normal preg- 
nancy and increased still more in some 
edematous preeclamptics. Devis** has 
made similar observations, as soil Par- 
viaine n et al..*, Lloyd et al.7°, and 
Jailer®*. Chart, Shipley y and Gordon?! 
did not find a significant increase in 
total Resa but did observe . 
urinary excretion of a salt-retaining 
substance in 7 women with toxemia. 
(The duration of “toxemia” in one of 
their cases was 5 months, which 
strongly suggests that this patient had 
hypertensive disease.) Venning et al.'*! 
also found the sodium-retaining steroid 
in all 43 cases of late toxemia studied. 
However, they found no correlation be- 
tween the severity of “symptoms” and 
salt-retaining activity. Much work is 
in progress with this “electrocorticoid” 
which moves chromatographically with 
cortisone, but can be se pari ited. It has 
been estimated to be 15 to 100 times 
as potent a sodium-retainer as desoxy- 
corticosterone. What may be the same 
substance has been found in other syn- 
dromes associated with salt retention, 
for example, nephrosis™. 

VILL. Hemoconcentration. Dieck- 
mann*' has shown that hemoconcen- 
tration is characteristic of severe pre- 
eclampsia and eclampsia. It is seldom 
found in women with hypertensive dis- 
ease, even with the syndrome called 
“superimposed preeclampsia”. This is 
one of Dieckmann’s chief reasons for 
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not accepting this commonly made di- 
Not only is there hemoconce n- 
but there are 
degree. The 
hematocrit, taken as inversely 
tional to the plasma volume, 
markedly in severe toxemia. 
Caton et al.*° and Freis and Kenny** 
confirmed Dieckmann’s** 
of a decreased plasma volume in pre- 
and eclampsia and Ches- 
ley's** observation of an increase in “ex 
tracellular fluid” 
the thiocyanate 


agnosis. 
tration in severe toxemia, 
abrupt changes in_ its 
propor- 

varies 


observation 
eclampsia 


as approximated by 
They calculate d 
the ratios of extravascular thiocvanate 
space to plasma volume and found that 
the ratio tended to 
creasingly severe preeclampsia. 


space. 


increase with in 
The abrupt changes in plasma vol 
Speculatively, 

Shorr and 
marked in- 
and VDM in 


vasoactive 


ume are unexplained. 
ferritin may play some role. 
Zweitach found 

creases in VEM 


these 


have 
both 
toxemia, but sub- 
noted to be in balance. A 
VDM (ferritin ) 
would open the capillary a widely 
and favor filtration over reabsorption, 
thus leading to 
Possibly 


stances were 
predominance of 


hemoconcentration. 
ferritin is released in bursts, 
with later compensation by VEM. The 
presence of these substances in toxemia 
is rather puzzling in view of the normal 
blood flows to the kidney, liver and 
splanchnic area and skeletal muscles 
(see below ). The release of these sub- 
shock, apparently depends 
upon hypoxia in the sites of origin. 
There 


stances, 


' enzymatic disturbances 
in toxemia, despite the adequate blood 
supply. 

IX. Renal filtration fraction. A fairly 
typical finding in essential hy pertension 
is a decreased effective renal plasma 
flow with the glomerular filtration rate 
at or near the normal level. As a corol- 
lary, the proportion of perfusing plasma 
filtered through the glome rular capil- 
laries as “preurine” is 


may be 


increased, 
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that is, the filtration fraction : 


(Inulin clearance 
is increased. In 
Diodrast clearance 


filtration fraction is 


decre ased. 


preeclampsia the 


either normal However. 


the determination of the inulin and 
Diodrast (or para-amino-hippurate 
likely to 
routine procedure for the differential 
Also, there 


pregnancy in- 


clearances is not become a 
toxemilas. 
that 
effective renal plasma 


diagnosis of the 
is some evidence 
creases both the 
flow and rate of glomerular filtration?! 
this also seems to happen in pregnant 
patients with hypertensive disease and 
the filtration fraction becomes more 
normal. 


X. Cardia Hamilton 


reported that in pree lampsia the car- 


output has 
diac output is considerably increased 
over that found in normal pregnancy. 
In pregnant women with uncompli- 
cated hypertensive disease it is normal, 
but in all 9 hypertensives with super- 
imposed preeclampsia studie d, the car 
diac output was increased as in pre- 
eclampsia. Werko!“*, using a dye meth- 
od for the determination of the 
output, did not find an increase 


cardiac 
in pre- 
eclampsia (Hamilton used the cardiac 
catheterization method ) 

Enzymes. Odell et al.77 
the plasma levels of betaglucuronidase 


8° found 


to be elevated in preec lampsia and or 


iginally suggested that this might be 
of value in differential diagnosis. How- 
ever, according to Dieckmann", they 


subsequently decided that the change 
is not spec ific for preec aE impsia. 


Histaminase may be high, low, or 
normal in  preeclampsia'®', as may 
yitocinase*! and angiotonase®”” 


XIII. Plasma pentos« 


found a significant rise 


Green et al.*® 
in both the total 
and phosphorylated pentose of plasma 
in preeclampsia but not in hyperten- 


sive disease. The mean levels increased 


| 
| 
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of toxemia in 
the subgroups, but there was no good 


with increasing severity 
correlation in individual cases. They in- 
terpreted the elevated plasma pentose 
levels as indicating the loss of nucleo- 
( placenta? ) 
Bonsnes and Stander!’ have 
determined plasma levels of nucleotides 
and 


tides trom ischemic tissue 
However. 
found no. significant changes in 
toxemia 

Chorionic gonadotrophin. The 
earlier work is reviewed by Smith and 
Smith Loraine’= made quantitative 
determinations of serum levels and of 
24-hour excretions of this hormone and 
found that hich levels often (but not 
alwavs Were 


present in severe pre- 


eclampsia. Most patients with mild pre- 


eclampsia and all with hypertensive 
1 

disease had normal levels. Govan 
et compared the gonadotrophin 
levels response to tetracthylammonium 
bromide and a water excretion § test. 
found several combinations of 


test responses and not all preeclamptics 
had increased gonadotrophin. 

XIV. Electroencephalography. Ro- 
senbaum and Maltby'’® reported that 
13 of 20 (65%) posteclamptic women 
had abnormal electroencephalograms 
at | week to 5 years after eclampsia. 
They suggested that the preecl umptic 
who goes on to convulsion might have 
a constitutional predisposition to con- 
vulsions, which is manifest in the EEG. 
Jost ” found the pattern to be variable 
in 9 eclamptics and the recordings 
varied with the blood pressure; one 
patient had a normal tracing prior to 
Schroeder!’® studied 18 
eclamptics and found that the pattern 
was normal until the first convulsion. 
Berwind and Hann® found abnormal 
tracings in 2 posteclamptic women, but 
12 preeclamptics. Par- 
viainen et al.°° found abnormal tracings 
in 5 of 6 severe preeclamptics, none of 
whom convulsed. Douglass et al.*® fol- 
unselected _ patients through 


convulsion. 


also in 4 of 


lowed 


pregnancy; ante partum, 57% had ab- 
normal EEG patterns and one-third of 
all had the so-called convulsive pat- 
tern. No more patients in this group 
developed toxemia than in the group 
with normal patterns, and none of those 
with toxemia and convulsive EEG 
tracings did have a convulsion. Mac- 
intosh*® found abnormal EEG patterns 
in 5 of 6 posteclamptic women. 

XV. Family history and personality 
traits. McNeile and Page* confirmed 
many other writers in finding a high 
incidence only 1] 
positive family history of cardiovascu- 
lar disease in women with essential hy- 
pertension. In contrast, such a family 
history was given by only 24% of their 
normal patients and 29% of their pre- 
eclamptic and eclamptic women. 
Barnes and Browne* determined blood 
pressures of 226 relatives of 129 pa- 
tients with toxemia of pregnancy and 
of 66 relatives of 47 normal pregnant 
women. Except for patients with es- 
sential hypertension, there was no dif- 
ference between toxemic and normal 
patients in the incidence of familial hy- 
pertension. 

McNeile and Page™ also assessed 
the personality traits of their patients, 
using the method outlined by Ayman. 
A very large proportion of the patients 
with essential hypertension were high- 
strung, excitable, nervous, shy, and 
so forth. In contrast, the pi atients w ith 
preeclampsia and eclampsia did not 
differ from the normal controls in the 
incidence of positive answers to the 
questions. 

These approaches to the problem ob- 
viously cannot be applied to individ- 
ual patients for the purpose of differen- 
tial diagnosis. The marked differences 
between the hypertensives as a group 
and the acute ‘ly toxemic patients as a 
group do suggest that we are dealing 
with different diseases. 


(73% in cases) of 


| 
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XVI. Follow-up studies. If all of the 

toxemias are but manifestations of hy- 

pertensive disease, all wo- 


men having toxemia might be expecte va 


then ne arly 


to develop hypertension if they live 
Nearly all women surviv- 
ing eo at the Margaret Hague 
Maternity Hospital have been re- 
examined periodically for the past 20 
years-”. Of 3] 
50 o1 


long enough 


such women now aged 
all but one, now have 
blood pressures of 140/90 or higher. All 
ot the 


mcrease 


more, 30 


younger women show a steady 


in the of such blood 
pressures with advancing age. If this 
level of blood taken as 
the standard for hypertension, then it 
would appear that perhaps all of the 
eclamptics are destined for hyperten 
However, there is serious doubt 
blood pressure of 140/90 is ab 
Master, Dub 
an extensive sta 
concluded that the 
upper limits of blood pressure increase 


incidence 


pressure be 


S1on. 
that 
normal in older 
lin and Marks*! 
tistical study, 


women 
trom 
have 
progressively with age. By their cri 
teria for the diagnosis of hypertension, 
only 10% 
now have hypertension and there is no 
increase in the with age. By 
their vast majority of 
eclamptics do not appear to be des- 


of the posteclamptic women 


incidence 
standards, the 


tined for hypertensive disease. 

The Vascular Aspect. A popular con- 
cept of preeclampsia-eclampsia is that 
fundamentally it is a vascular disease. 


by Volhard, 


many vears ago, and was popularized 


The suggestion was made 


in this country by Irving's 1936 paper 
entitled “The Vascular Aspect of 
Eclampsia’*. Hertig®* subsequently 
suggested that the common denomin- 
ator underlying the varied pathology 
of ecli ampsia is vascular spasm and that 
Many 
papers have described retinal arteriolar 
spasm in toxemia. Hallum®® found such 
changes in nearly every patient who 
had a blood of 150/100 or 


toxemia is an arteriolar disease. 


pre ssure 
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showed 


longer; 414% 


arteriolar spasm W ith lower blood pres- 


more for 2 days or 
most writers have not 
but 
all do agree that the spasm often can 


sures. However. 


found the changes so consistently, 


be seen. Also, the hypertension of pre 


eclampsia very probably depends upon 


arteriolar constriction. 


Before accepting vascular constric 


tion as fundamental in the toxemic 


picture, however, 2 questions must be 
answered. Does. it precede all other 
signs? Does it compromise the circu- 


lation, thus impairing organ and tissue 
function? 

I. Rapid weight gain, representing 
water retention, is almost generally be- 
lieved to be a frequent first sign of de- 
This 


veloping preeclampsia has not 


been rigorously established. Siddall 
and Mack!'* found that 45% of their 
nontoxemic women showed, at some 


in the last 4 months of gestation, 
more the 
gain. In 


time 
twice or rate of 


weight 


average 
reviewing records of 
preeclamptic patients one might, then, 
expect to find that nearly half had had 
a sudden spurt in we ‘ight gain at some 
time, perhaps preceding the clinical 
triad of hypertension, edema and _pro- 
teinuria. 
ot the 
there is a predisposition to accept the 
rapid weight gain as the beginning of 
edema formation and a first 
While than 50 papers 
a been published on weight gain 
1 pregnancy, there none 
in which the data are presented or 
analyzed in such a manner as to prove 
what m: ny 


Inasmuch as edema is one 


classic signs of preeclampsia, 


sign of 
toxemia. more 


seems to be 


regard as axiomatic. 
Another approach to the problem of 
water retention as an early sign of tox- 
been the determination of 
thiocyanate spaces~*, once thought to 
approximate the extracellular water and 
now thought to parallel the 
space (at least in most cases )? 
patients later 


emia has 


sodium 
60. Many 


who developed _ pre- 
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eclampsia showed increases in the thio- 
cyanate space before any other sign of 
toxemia. 

The clinical consensus is that rapid 
weight gain may sometimes precede 
any evidence of vascular constriction; 
water retention, as judged from in- 
creases in the thiocyanate space also 
does 

Il. Smith 
found that 


tion of chorionic gonadotrophin and 


Smith!!* 
an increased urinary excre- 


and long ago 


decreased excretion of estrogen and 
progesterone metabolites often precede 
other 


eclampsia, sometimes by several weeks. 


any sign of developing 
That is, these typical signs of pre- 
eclampsia precede detectable vascular 
constriction, 


Ill. The has been 


found to drop in incipient preeclampsia, 


urate clearance 
before any signs of vascular constric- 
tion appear**. A more common obser- 
vation ( because of more cases studied ) 
has been that the urate clearance re- 
mains low in those patients with “mild” 
preeclampsia who are clinically “cured” 
by treatment. All signs of vascular con- 
striction disappear, but this character- 
istic renal finding of preeclampsia per- 
sists. 

IV. There have been reported and 
the writer fatal 
without hypertension. At 
the so-called characteristic 
lesions have been found in the liver. 
Without hypertension, it is doubtful 
that vascular constriction was promin- 
ent. Moreover, some eclamptics con- 
tinue to have convulsions and show no 
sign of improvement when the blood 
pressure is maintained at normal levels 
by hypotensive drugs. 

V. Brill et al.'*"*, have reported that 
the development of preeclampsia can 
be predicted with some accuracy 
through the detection of retinal arteri- 
olar spasm by means of the flicker 
fusion threshold. The test is based upon 


has seen cases of 
eclampsia 


necre 


AND 
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the report of Krasno and Ivy"*. They 
conceived that retinal arteriolar spasm 
should decrease the blood supply to 
the retina with a consequent diminu- 
tion in visual acuity. In terms of the 
test, this would be manifested by a 
diminished perception of discrete, 
closely spaced light impulses, so that 
a flickering light would appear to be 
lower than normal 
rate of flicker. Administration of a vaso- 
dilator (nitroglycerin) would increase 
the blood supply to the retina; in the 
subject with vasoconstriction nitrogly- 
cerin would improve the visual acuity 
but in the normal subject the retina 
would be flooded and the visual acuity 
decreased. 

In the first place, the work of Krasno 
and Ivy has not been confirmed by in- 
vestigators who have repeated 
Thus the theoretic basis for the pre- 
diction of preeclampsia is shaky. In 
the second place, the work of Brill 
et al. has not been confirmed. Morris 
et and Perl and Oper"*, found the 
test to have no predictive value for 
the development of preeclampsia. 

To summarize, vascular constriction 
does not seem to be a primary factor 
in preeclampsia-eclampsia, for other 
abnormalities typical of the syndrome 
often precede it. Except in terminal 
cases, the available evidence seems to 
indicate that the vascular spasm does 
not interfere with the circulation. The 
hypertension which depends upon the 
constriction also compensates for it; 
one is the obverse and the other the 
reverse of the coin. 

I. In a review of the literature on 
renal blood flow in toxemia, it was 
found that the blood flow to the kidney 
is, on the average, the same in eclamp- 
sia and preeclampsia as in normal wo- 
men near term, although the range of 
variation is considerably increased**, 
Since then it has been noted that the 
renal blood flow may be somewhat 


continuous at a 
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decreased in untreated preeclampsia 
and 

Il. McCall*™ has found that the cere- 
bral blood flow is unaltered by preg 
nancy or preeclampsia. In eclampsia, 


Cerebral 
‘sistance is increased in tox- 


there is a very slight decrease. 
vasculal re 
emia, but the hypertension compen 
sates tor this. Incidentally, McCall*:** 

found that the 
cerebral blood flow and 


barbiturates de- 
crease the 
oxygen consumption. Morphine does 
not have such an effect and papaverine 
promptly and significantly improves the 
cerebral hemodynamics in toxemia of 
pregnancy 


Munnell and 7 57 found that 
pregnancy does not alter the liver blood 


‘avlor 
flow. They studied very few cases of 
toxemia, but in those examined the 
liver blood flow was either normal 
increased. 

IV. Burt has reported that the 
blood flow in the forearm, probably 
representative of the musculoskeletal 
system, is augmented in pregnancy 
and increased still more in toxemia. 
She also found the skin blood flow to 
be increased in toxemia. 

Ham 


ilton®* found the cardiac output to be 
increased in preeclampsia. 


V. As was mentioned above, 


This must 
mean that the circulation of blood is 
increased rather than decreased in the 
presence ot preeclampsia. 

VI. Browne" injected radioactive so- 
dium into the maternal blood lake of 
the placenta, clapped a counter onto 
the abdomen and determined the rate 
of disappearance of r idioactivity. From 
these determinations he calculated that 
the placental blood flow is decreased 
by about 2/3 in both preeclampsia and 
hy pertensive disease. 

In summary, the 


blood flow have covered most of the 


measurements of 


circulation without finding an area in 
which signifi- 
cantly decreases the rate of blood flow, 


vascular constriction 
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with the 
placenta. The 
placenta may depend upon some fac 
tor other than local arteriolar constric- 
tion, unless the 
marked here than in the rest of the 
Possibly, also, the vascular con- 


possible exception of the 


decreased flow in the 


spasm is much more 


body. 
striction interferes with the blood flow 
in the vasa vasorum and thus produces 
vascular damage 

Fluid Compartments and Body 
Water. Very little has been published 
and its compart 
although the 
work is going on apace in several lab- 
Haley and Woodbury*’, in 


wrote that 3 


on total body water 
mentation pregnancy, 
oratories. 
a preliminary abstract, 
normal pregnant women gained body 
water in the last weeks of pregnancy 
and that 4 of 5 lost water post partum. 
Their 
deuterium oxide 
Escother et al.®® 
water by antipyrine dilution in 2 nor- 


made by 
Lambiotte- 
determined total body 


determinations were 
dilution. 


mal and 7 7 preeclamptic women. They 
found an increase in the women with 
both relatively and as 


Hutch 


using deuterium oxide, 


shown by postpartum losses. 
inson et al.®5 
found that the water gain in pregnancy 
is roughly paralleled by gain in solids. 
They noted. as had Haley*®, that the 
rate of water ! over is pidrcont i 
normal pregn.e however the turn- 
over rate is reduced in preeclampsia 
and accelerated in hypertensive dis 
ease, 

Extracellular w: .% probably has not 
been determined. Lambiotte-Escoftier 
et al.® 
one normal and 5 preeclamptic patients 


determined inulin space in 
and found no increase. However it 
seems doubtful that their 5-hour infu- 
sion periods were long enough to es- 
tablish equilibrium in edematous pa- 
tients. 

Ten to 15 years ago it was thought 
that the thiocyanate approxi- 
mated the extracellular volume, and the 


ace 
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writer determined this space in nearly 
2500 normal and toxemic patients. This 
space is increased by an average of 
6.3 liters during normal pregnancy and 
decreased by an average of 6.1 liters 
from labor to late puerperium. These 
measurements included the available 
water in the fetus, the placental and 
amniotic fluid water and the maternal 
blood water?*. Caton et found an 
5.97 liters in the 
thiocyanate space during normal preg- 
nancy. Freis and Kenny confirmed 
the increase in preeclampsia. Friedman 
et al” found comparable increases in 
the bromide space in normal preg- 


average increase of 


nancy. These “obsolete” findings are 


mentioned because the thiocyanate 


space is very close to the sodium 
except certain diseases?. 
However, the comparison has not been 
made in pregnancy. The sodium space 
is of particular interest in the toxemias 
and may have more significance, in this 
respect, than does the true extracellular 
space. 
Careyv'’ found increased sodium 
spaces in 4 women with preeclampsia. 
‘! also found it to be 
increased in toxemia and further noted 
that the placental transfer of sodium is 
often decreased in preeclampsia. Lam- 
biotte-Escoffier et found so- 
dium space to be increased in pre- 
eclampsia, both relative to normal 
pregnancy and as judged by the post- 
partum decrease; the change in sodium 
space often was greater than that in 
the antipyrine space, and they sug- 
vested that some of the increased body 
sodium might be stored intracellularly. 
Experimental Eclampsia. It is very 
difficult to decide upon any criteria 
for the diagnosis of eclampsia in ani- 
mals. The disease is so variable in the 
human being and the triad of signs 
so nonspecific that hypertension, pro- 
teinuria and edema cannot be the sole 
standards. Most workers are agreed 


Cox and Chalmers’ 


that there is no pathognomonic lesion 
in human eclampsia, which means that 
no rigid criterion can be set up on 
this basis. Also, eclampsia seems to be 
peculiar to the pregnant or puerperal 
woman and even if it were produced 
experimentally some other animal 
it might not be recognized, because of 
a species difference. However, hope 
springs eternal and the quest goes on. 

I. Smith and have par- 
tially separated a toxic euglobulin 
( possibly Menkin’s necrosin) from 
menstrual discharge and endometrium, 
which they think may be the elusive 
eclamptic toxin. Injection of this sub- 
stance into rats results in water reten- 
tion with marked bloody edema around 
the site of injection. The rats develop 
bloody discharges from the nose and 
eves. Some of the pathologic features 
of ec ampsia were seen histologically. 

II. Symeonidis!!* reporte the pro- 
duction of an eck ampsia-like syndrome 
in pregnant rats injected w ith proges- 
terone. This is difficult to understand 
in the light of current thinking. How- 
ever, repetition of the work by Hester 
et al.** did not confirm the original re- 
port. 

II]. Chesley and Alter*® perfused 
surviving human placental cotyledons 
in the Lindbergh pump. W ith rapid 
perfusion, the perfusates had almost 
no discernible effect when given intra- 
venously to rabbits and dogs, at 4- 
hour intervals and in large amounts. 
In contrast, relatively small amounts 
of perfusates obtaine od by very slow 
perfusion of the placenta (artificial 
ischemia ) were toxic. The animals re- 
tained tremendous amounts of fluid 
and developed proteinuria. The rab- 
bits developed mild hypertension and 
often died in convulsion. Blood pres- 
sures were not determined in the dogs, 
some of which died in coma. Several 
pathologists studied the tissue sections 
and their opinions ranged from “noth- 
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ing like eclampsia” to “it is eclampsia.” 
No conclusion was drawn by the 
authors. 

IV. Masson, 


1.H. produced hypertension in 


Corcoran and 


rats by giving desoxycorticosterone 
(DCA) and drinking water containing 
salt. Injection of these rats with renin 
produced a syndrome resembling hu 
man toxemia of pregnancy. Page"*, has 
repeated the work and says that this is 
the closest approximation to toxemia 
of pregnancy which he has seen. He 
also found that, in contradistinction to 
renal hypertension, DCA hypertension 
is not alleviated by pregnancy in 
animals? 

observa- 
tions which do not fit with the hypothe- 
sis that toxemia is 


However, there are some 


“caused” in some 
although the ad- 
dition of renin admittedly complicates 
interpretation. 

\. Shorr and Zweifach" 
marked, but balanced 
VEM and VDM in 


pregnc 


comparable manner, 


found 
increases in 
human toxemia of 
as well ; in essential hy- 
pertension and experimental renal hy- 
pertension (and a variety of other con- 
ditions ). They found no such increase 

DCA hypertension. 

B. In essential hypertension and ex- 
perimental renal hypertension Shorr 
et al. ®&'*° describe a striking alteration 
in the capillary bed, with an increase 
in the 


increase in the 


number of capillaries and an 
sensitivity to topical 
epine phrin and injected VEM. Landes- 
man et al.®" 


in normal pregnancy, 


‘ describe some such changes 
which seem to 
be exaggerated in toxemia, in the vas- 
cular bed of the bulbar conjunctiva. 
Such alterations do not occur in DCA 
hypertension. 

C. Injections of pitressin into ani- 
mal with DCA hypertension produce 
drops in blood pressure*®. Patients with 


preeclampsia are very. sensitive to 
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pitressin (see above) and react with 
marked rises 1n blood pressure. 

D. Dieckmann*' has DCA 
a week to patients 


given 
and salt daily for 
with preeclampsia without any signifi- 
‘ant effect upon the hype rtension, pro- 
inuria or symptoms 

doubt that the 


produces 


There is some 
adrenal, or any other tissue, 
significant amounts of desoxvcorticos 
terone. 


V. Magara® 


soluble, 


pre pared a water- 


alcohol-insoluble extract — of 
placenta which gave a hyperergic re 
action when injected into pregnant 
animals. There was evidence of vas 


cular spasm; premature separation of 


the placenta occurred and_ lesions 


“coinciding” with those of eclampsia 
were produced in the uterus. liver, 
kidney and heart and blood of 


toxemic patients had the same effect 


Urine 


upon pregnant animals. 

VI. Seegal et al. 1! have done 
some fascinating work which mav be 
of significance for our problem They 
have found that 
uniquely can be substituted for kidney 


placental tissue 


tissue in the production of the Masugi 


nephritis. As a typical experiment, 
ground-up placental tissue (or, of 
course, kidney tissue of the rat is 


injected intraperitoneally into rabbits 
over the course of weeks. The rabbits 
develop an antibody and when their 
serum is injected into rats a nephritis 
develops in a high percentage of cases 
When given to pregnant rats the serum 
invariably result in abortion, but these 
authors have adduced some evidence 
that the pregnant animal is more sus 
ceptible to the nephrotoxic effect of the 
injections. The \ do not purport to have 
produced e xpe rimental toxemia. 

VII. Lin*®® followed up Seegal’s work 
by injecting female rats intr: aperiton- 
calls with rat placenta suspensions. 
Five months later the rats were mated. 
Prior to pregnancy they had no pro- 
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(rats often do have), but de- 
veloped it during pregnancy. In the 
data tabulated for 8 rats, the protein- 
urla Was always present on the 6th day 
of gestation, the first day shown. Also, 
hypertension was found in the _ first 
third of pregnancy in 6 of the 8 tabu- 
lated; in 4, it was aggravated in the last 
third of pregnancy. All rats went to 
term. The consistent histologic finding 


teimmuria 


was arteriolar sclerosis (which is not 
typical of eclampsia). No liver lesions 
were mentioned. 

VILL. repeated much 
of the earlier work in which animals 
were injected with placental extracts. 
In general, these extracts have no dis- 
cernible effect unless given intraven- 
ously: by this route they often cause 


prompt death by fibrin deposition, es- 
pecially in the lung vasculature. Sub- 
lethal doses often result in focal liver 
necrosis. Schneider has adduced evi- 
dence that the “toxin” is thromboplas- 
tin. The placenta and particularly the 
decidua are rich in thromboplastin, and 
Schneider has argued that autoextrac- 
tion into the maternal circulation may 
account for some of the pathologic 
features of eclampsia. 

Summary. —Preeclampsia-eclampsia 
seems to be a different disease entity 
from essential hypertension. The var- 
ious differential tests which have been 
proposed for diagnosis lack specificity 
probably because they all measure ef- 
fects of the disease and the _ effects 
vary widely from case to case. 
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BACTERIOSTATIC ACTION OF THE K VITAMINS® 


By 
PROFESSEUR 4 LINSTITUT NATIONALE 
VETERINAIRI D ALFORI ET MEMBREI DI 
PARIS, 
THe first part of this review is a 


summary of the main experimental 
data showing the bacteriostatic action 
of vitamin K and some of its analogues: 
the second part is an attempt to give 
an interpretation of this information. 

\ vitamin may be defined in a neg- 
ative way by the consequences ot its 
absence in a diet otherwise complete 
and balanced, that is to say by the 
avitaminosis which follows: a vitamin 
may be defined in a positive way by 
the prevention the of these 
troubles the of chemically de- 
fined substances, which form a “family” 
of vitamins. The clinical manifestation 
of K avitaminosis is a hemorrhagic con- 


dition due to the decrease of the blood 


or cure 


by use 


AGRONOMITOUI | 


HENRI SIMONNET, M.D. 
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FRANCE 


curs in human beings, especially in the 


newborn infant, and obstructive 
jaundice. The relationship of this 
avitaminosis to the clotting of blood 


led Dam to suggest the name of vita- 
min K the 


substance or substances present in ex 


(Koagulationvitamin ) tor 


tracts able to prevent or cure the 
hemorrhagic condition, and the prop 
erties of these substances show that 


they belong to the group ot the fat- 
soluble vitamins. + 
Several substances 
to be able to 
hemorrhagic condition 


known 
the 


on 


are now 


prevent or cure 
by acting 
the level of the prothrombin All these 
the 1.4 


naphthoquinone; some can be extracted 


substances are derivatives of 


prothrombin level. This condition oc- from natural sources, others are only 
Lecture given at the Institute for Microbiology and Hygiene, University of Montreal 
November LS. 19538 
tFor general information about vitamin K and K avitaminosis refer to 
Fieser, L. F.: Ann. Int. Med., 15, 648, 1941 
Dam, H.: Vitamin k, its chemistry and physiology. Advances in Enzymology, 2, 285, 1942 
Sannie, C.: Les Vitamines kK Expose sannuels de Biochimie médicale, Paris, Masson, 3, 
1942 
Dam, H.: Vitamin K. Vitamins and Hormones, 6, 28, 1948 
Council on Food and Nutrition (H. R. Burr Fat soluble vitamins A, E and k. J. Am 
Med. Assn., 143, 236, 1950 
Bicknell. F.. and Prescott, F.: The Vitamins in Medicine. 3rd ed. London: W. Heinemann. 
1953 
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obtained by synthesis. Phtiocol 
or 2-methyl-3-hydroxy-1.4-naphthoqui- 
none has been extracted from. the 
human tubercle bacillus ( Ander- 
son and Newman’) and it has been 
synthesized by Anderson and New- 
man’ and Fieser**; its antihemorrhagic 
power is low, about 1/500 of the anti- 
hemorrhagic power of vitamin K, 
\lmquist and Klose'). Vitamin K, 
has been isolated from alfalfa leaves 
Dam et al.**); it is also a 2-methyl-1.4- 
naphthoquinone, but the carbon 3 
bears a long aliphatic phytyl chain. 
Vitamin kK, had been synthesized simul- 
taneously, in 1939, by three groups of 
workers: Almquist and Klose?, Fieser2* 
and MacCorquodale et al.°*;_it is a 2- 
methyl-3-phytyl, | .4-naphthoquinone 
y-phylloquinone ). Vitamin Ke has 
‘ha ‘en extracted by McKee et al.54# and 
Phayer™ trom putrefied fish meal. It 
has not yet been obtained by synthesis 
and its structure is not yet definitely 
known, and Fieser*’ believes it to be a 
2.3-difarnesyl-1.4-naphthoquinone, but 
according to Binkley, McKee, Thayer 
and Doisy'*, and to Karrer and Epp- 
recht'*, it might be 2-methyl-3- 
difarnesyl-1.4-naphthoquinone. Other 
naphthoquinone derivatives isolated 
from vegetable sources have also an 
antihemorrhagic action: 3-hydroxy-1.4- 
naphthoquinone, “Lawsone” from Law- 
sonia inermis (Lythracoea), henna; 
5-hydroxy-1.4-naphthoquinone, “Ju- 
glone’, from the walnut; 2-methyl- 
hydroxy-1.4-naphthoquinone, “Pluma- 
gin’, from Plumbago offic inalis (Plum- 
baginacoea ); “Phlorone”, p-xyloqui- 
ione from beechwood tar also posses- 
es a slight antihemorrhagic action 
Ansbacher and Fernholz® 
Many artificial compounds related to 
vitamin K have been prepared with the 
special purpose of therapeutic use and 
to obtain more active substances which 
are soluble in water for intravenous 
use. The simplest synthetic substance 
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is 2-methyl-1.4-naphthoquinone ( Alm- 
quist and Klose*; Ansbacher and Fern- 
holz*; Fieser**); called menaphtone in 
the British Pharmacopoeia and mena- 
dione in the U.S.A. Pharmacopoeia. 

Among the numerous ‘derivatives 
which have been prepared the most 
important are: esters of organic acids 
( diacetate, dipropionate, disuccinate ) ; 
esters of mineral acids (phosphoric 
acid, sulfuric acid); addition com- 
pounds. with sodium bisulphite; chlor- 
hydrate of 4-amino-2-methyl 1- mayne, 
dibenzoyl-sulfonic ester of the 2-meth- 
yl-1. 4-naphthohydroquinone, oth- 
ers**, The main points concerning the 
relation between the molecular struc- 
ture and the antihemorrhagic 
are an intact benzene ring and a 2- 
methyl group. The quinone aaa 
is not essential, as hydroquinones are 
as active as quinones; the side chain 
in the 3-position can be eliminated 
without loss of activity and the 
quinone oxygen may be replaced by 
an amino or an aldehyde group 
( Fieser***', Sjogren®® ). 

On account of their chemical struc- 
ture, K vitamins possess the bacteri- 
cidal properties of the naphthoquinones 
and naphthohydroquinones and these 
properties have long been used in 
general disinfection or as therapeutic 
agents. Interest in the study of the 
bactericidal power of the quinones re- 
vived when it was shown that quinonic 
structure is present in some antibiotics. 
Thus according to Waksman and 
Woodruft™ actinomycin A contains 10 
to 12% quinones, although this amount 
does not account for the whole anti- 
biotic power. Numerous quinonic sub- 
stances have been shown to be anti- 
biotics: fumigatin and spinulosin from 
Aspergillus fumigatus and Penicillium 
spinulosum, phoenicin from P. phoe- 
niceum; citrinin from P. citrinum and 
Asp. candidus; crepin from Crepis 
taraxacifolia, and others; also see Ox- 
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Oxtord Raistrick®* and 


Waksman Woodrull™. More re 


cently a systematic study has been made 


and 


of the pharmacological properties of 
about 300 naphthoquinone derivatives 

Findlay These substances are 
strong inhibitors of the cellular respira- 
tion measured in vitro for veast and red 
cells infected by Plasmodium knowlesi 
of the 


of the duck and some are 


monkey, Plasmodium lophurae 
also active 
against Pl. cathamerium of the canary 
Naphthoquinones have antibiotic prop 
erties agamst numerous Gram-positive 
and Gram-negative germs: Staphylo 
coccus Pneumococcus, 
Brucella, Salmonella, 
subtilis, coli 


\sp. niger, 


ptococcus, 
Bac. anthracis. 
Pasteurella, Bac and 
also against fungi such as 
Penicillium Gonzalez** 

Vitamin K does not seem to influence 
cither growth o1 respiration ot veasts 

Dam et 

The streneth of the antibiotic powel 
varies very widely, according to the 
germ and the experimental conditions. 
The average concentration is 10 pg per 


Spink and Kahnke!” 


found 2-methyl |.4-naphthoquinone to 


ce.; Armstrong 


have a bactericidal action against var 
ious strains of Streptococci, Staphylo 


cocc!l and Pneumococci whereas the 


same concentration it is imactive 
against coli Colwell and McCall 
describe the bactericidal and bactei 
iostatic action of synthetic vitamin K 
and some analogues for E. coli, St. 
aureus, Asperg. niger. Tavoni*' has 


studied the bactericidal and _ bacterio- 


static action of menadione against 
Bac. an 
thracis, B. suipesticus, Brucella militen- 
abortus, Br. avisepticus, Str. 


mastitidis, E. 


numerous micro-organisms: 
sis, Br 
coli, Staph. aureus. Infra- 
bactericidal concentrations may induce 
mutations: Colwell2° obtained revers 
ible mutants of E. coli, having lost the 
capacity to ferment mannitol; simul- 
taneously Clark, Wyss and Stone!® ob- 
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Vic 
penicillin by 


tained mutants ol pyogenes 


resistant to action of 


menadione at a low concentration: 0.5 


to 6.0 
tained after repeated subcultures on 


10-*: the property being re 


agar. This result is to be compared 
with the finding of Pratt et al.®° that 
the bacteriostatic action of vitamin K; 
(hvdrochlorate of 2-methyl-4-amino-1 
naphthol ) 
coli, Staph 


varis is higher than the sum of the ac 


plus penicillin against E 
aureus and Proteus cul 
tion of each single substance. Some ex- 
periments concern Mycobacterium tu- 
berculosis: the growth of H. 37 Rv is 
inhibited by 2-methyl-1.4-naphthoqui 
doses are 


none and phthiocol active 


quite high: 4.0 to 5.0 mg. per 100 ce 


(Heise and Steenken Lloyd and 
\Middlebrook®”, and Inland*™ have stud- 
ied numerous naphthoquinones and 


activity on 
their 
Kimler* set 1 pg 
minimum concentration of 
C1H-4-amino-2-methyl-l-naphthol to 
tuberculosis 
when cultivated on 


found a wide variation of 
bacilli 


molecular structure 


tubercle according — to 


ce. as the 


reduce the growth of 
H. 37 Rv bv 50% 
Youmans medium. 

Panisset, Simonnet and Dobija® re- 
the 
of menadione and some derivatives in 
vitro with the view to 


investigated bacteriostatic action 
an investigation 
\t first they de- 

bacteriostatic 
menadione for B.C.G. to lie 
and 10 per ce 


B.C.G. in 


containing | 


in the living animal 
termined the power of 
between 


and a 7 days’ old 


Dubos 


nacdione 


culture of medium 
per 
medium 
shows a granular aspect. B.C.G. resis- 
PAS, the Her- 
rold’s egg technique, was not modified 
the 


when subcultured fresh 


tance to measured by 


and remained at 


level of 0.05 


by menadione 

Again no variation in the resistance 
was noted even after four transfers in 
Dubos medium containing menadione 


at concentrations varying trom 0.1 to 


=| 
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1.0 ng. Suspensions of Myc. tuberculo- 
sis var. B.C.G. (1.0 mg./ce.) received 
amounts of menadione ranging from 
G.1 mg. to 1.0 mg. per cc. to 0.5 ce. was 
subcultured into 9.5 cc. of Dubos’ me- 
dium after 30 min., 90 min., 9 hrs., 16 
hrs., 90 hrs., by 


menadione is bactericidal after a con- 


which it was shown 


tact of more than 90 min. and less than 
9 hrs. at the concentration 1 part per 
1000 and after more than 16 hrs. and 
less than 90 hrs. at the concentration 
| part per 10,000. The samples which 


were in contact with menadione at 
during 16 hrs. those 
which were in contact with menadione 
at | x 10° during 90 min., that is, at 
concentrations which are not. bacteri- 
cidal, became resistant to more than 


10 mg. PAS and this property is stable 
after subcultures in fresh Dubos’ me- 
It is permissible to think that 
like a 
characterized by a diminution of 
low virulence of the B.C.G. 

In their in vivo experiments, Panis- 


dium 
occurred, 
the 


something mutation 


set, Simonnet and Dobija inoculated 
mice of C.B.A. strain by the intracere- 
bral route with 0.069 mg. Myce. tubercu- 
losis strain H. 37 Rv. 


Animals then received subcutaneously 


var. hominis 


twice a week 10 »vg. menadione per 


gm. of live weight, that is, 200 xg. 
menadione per animal or 24° xg. 
menadione for the 6 weeks of 
the experiment. The course of 


mortality IS summarized as follows: 
l4th day 28th day 


Without menadione 


{5th day 


Dead } 6° S 

Living 7 l 
With menadione 

Dead 0) 

Living 10 9 7 


One mouse sacrificed the 28th day: nodu- 
lar lesions containing acid-fast bacilli in the 
lungs 

°°QOne mouse sacrificed the 28th dav: no 
macroscopic lesions. acid-fast bacilli present 
in the lungs. 


AND 
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\nother experiment was performed 
with the hydrosoluble vitamin K,. Mice 
of the R.A.P.. strain inoculated 
by intracerebral route with 0.05 mg. 
Myce. tuberculosis var. bovine, Ravenel 


strain; 25 


were 


animals were used as con- 


trols, a second group of 25 


mice re- 
ceived subcutaneously twice a week 
500 »g. Svnkavite, a total of 3.5 mg. 
per mouse; a third lot received 250 pg. 
per day, that is, 1.75 mg. per mouse. 
The evolution of the infection is sum- 
marized in the following table: 


Mortality % 


day 
control 65 
lot 1 36 
lot 2 56 
28th day 
control SO 
lot 1 54 
lot 2 S4 


Lungs of the controls show confluent 
tuberculous lesions which on micro- 
scopical examination show large ne- 
crotic zones involving the exudative 
cells and pulmonary parenchyma, In 
the treated animals the lesions are 
scarce, small, isolated nodules, not more 
than 8 for one lung, and microscop- 
ically these are small proliferative le- 
sions, with numerous 
macrophages and fibrosis. The conclu- 
sion is that K vitamins exert a_pro- 
tective action against a gross tubercu- 
losis infection but that menadione (the 
liposoluble form) is more potent than 
the hydrosoluble preparation, although 


both substances possess the same anti- 


congestion, 


hemorrhagic power. 

This observation is to be compared 
with the results obtained by Levaditi 
et al. with the dibenzoyl sulfonic 
ester of the 2-methyl-1.4-naphthohy- 
droquinone ( Levaditi, Vaisman and 
Chaigneau*). Mice were inoculated 
with Myc. tuberculosis H 37 Rv; one 
group received each day, first 5 mg., 
then 2.5 mg. of vitamin K, amounting 
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to 107.7 mg. for each mouse. Mortality 
from the 24th to the 37th day was 85 
per 100 for the controls and 75 per 100 
for the treated. The microscopic lesions 
in the lungs were slightly more severe 
for the the treated 
animals, but virulent renal lesions were 
noted in the latter. The authors con 
that vitamin K has no influence 
on the evolution of the experimental in- 
fection. The difference noted between 
the two groups of animals is of the 


order 


controls than for 


clude 


y Panis- 
set, Simonnet and Dobija with the hy- 
drosoluble vitamin K preparation, but 


same as was observed by 


in Levaditis experiment severe renal 
encountered in the treated 
One may be surprised by the 
high dose of vitamin K used by 
5 mg. per day corresponds 
125 mg. per kg. We do not 
know the LD;» of the preparation used 
but, according to the toxicity of other 
preparations (LD5»9:750 kg.) it 
seems to be very high and too close to 
the lethal dose. In the experiments of 
Panisset et al. the doses were 10 mg./kg. 
for menadione 


lesions are 
animals 
very 
Levaditi as 2 
in mice to 


mg. 


3.5 and 7 mg./kg. 
for the hydrosoluble preparation. The 
oral LD» for mice for 2-methyl-1.4- 
naphthoquinone is approximately 500 
mg. per kg. ( Molitor and Robinson*® ). 
these experiments we reach 
the conclusion that vitamin K exerts a 
tuberculostatic 


and 


From 


This conclusion 
may be compared with the results ob- 
tained by Merklen®* in the tre 
of leprosy, whose results are 


action. 


atment 
summar- 
“Henceforth results ob- 
tained not only in leprosy reactions 
but other 
of lepra, namely 


ized as follows: 


also against manitestations 


nervous lesions 
against which sulfones are useless, lead 
to the statement that vitamin K deriva- 
tives are at least an important adjuvant 
in the treatment of lepra and that they 
should be frequently recommended”. 

Discussion and Interpretation. Ex- 
perimental facts concerning the anti- 


MEDICAL 


SCIENCE 


bacterial properties of vitamin Kk are 
otten 
In order to try to give an ex 


numerous and they are contra 
dictory. 
planation and set up a working hypoth- 
esis we shall consider the results ob- 
tained 
the living animal. 

l. IN VITRO EXPERIMENTS. All naph 
thoquinones are not inhibitory. Phthio- 
-methyl-1.4-n: iphtho- 
quinone stimulate the growth of Myc. 
phlei and Myc. paratuberculosis 
(Woolley and McC: 


of methy! naphthohydroquinone stimu 


vitro and those obtained in 


col as we tl as 


irter™> ): disuccinate 


lates the growth of E. coli (Schmidt 
and Busing"? but these facts, es 
pecially those concerning the stim 


ulation of Myc. 
not been confirmed, the 
extract than the 
amount of phthiocol it contains. A 
these 
ulating properties to be associated with 
the ability of thes« to elab 
orate phthiocol? It is well known that 
various kinds of 


paratube rculosis, have 
entirely 
active 


being more 


question arises: are growth stim 


robes 


\Iivcobacterium, cul 
artificial synthesize 

coli torms vitamin Ko in 
and in the 
also in artificial 


tivated on 
phthiocol; 
fish meal 


media, 


tract and 
(Dam?*, Alm- 


digestive 
media 
quist? ). 

What role do these substances play 
in the metabolism of the 
Are they 
products? 


microbes? 
useful metabolites or 
Do the against which 
naphthoquinones are inhibitory elabor- 
ate them? The 

vitamin K is not 
microorganisms. 


waste 
germs 
ability to svnthesize 
uniformly found in 
Coli elaborates high 
quantities of vitamin K: 150 to 200 ng. 
per gm. Bact. bifidum, Staph. faecium, 
Microb. 
potent; as Pseudo- 
monas aeruginosa, Lactob. acidophilus 
and yeasts do not elaborate 
min K (van Lanen and 1 

But when 


lacticum, Bac. brevis are less 


some others, such 


any vita- 
‘anner* 
naphthoquinones — and 
inhibitory, 
in the 


ni s are 


important differences are found 
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of their action and there is 
variation according to the kind of vita- 
min Kk 


ISIN. 


intensity 


acting on the same microorgan- 
The following example is taken 
the work Atkins and Ward?! 


on Staph. aureus. 


trom 


000 S000 16 

naphthoquinone 
2-methyl-l.4 naphtho- 
chacetate 
Petrasodium salt of the 
diphosphoris ester of 
naphthoquinone 
Disuccinate of 2-methvl 
1.4 naphthoquinone 
2-methvl-1 hvdroxy 
t-naphthoquinone 
2 methyl 1.4 naphtho 
quinon 

In the case of Myc. tuberculosis, In- 
sets the inhibitory dose at 3 
10° with hydrochloride of 4-amino-2- 


methyl 1] naphthol and at 166 10-* 
for the tetrasodium salt of the diphos- 
2-methyl-1.4-naphtho- 
Kimler* finds differences of 
the same order and we have noted var- 
iations of this magnitude with Myc. 
tuberculosis ( above). If the lack 
of inhibitory action alone is considered, 
the nature of vitamin K may be the 
cause of the difference of activity. 
Combinations with acetic, sulfuric or 
phosphoric acid are perhaps devoid of 
action because the microbe is unable 
to it. This hypothesis — is 
supported by the fact that the disuc- 
cinate which hydrolyses spontaneously 
in water is active, whereas the diphos- 
phate becomes active only when it has 
been hydrolysed by a_ phosphatase 

Atkins and Ward!"). 

2. INHIBITORY ACTION 


phoric ester of 
quinone. 


sce 


hydroly se 


IN RELATION TO 
(HE GERM. Disuccinate of methylnaph- 
thoquinone at the concentration of ! 
part in 6,400 inhibits the development 
of Staph. aureus (the minimum dose 


being 1 part in 64,000) but it is inac- 


O00 
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tive at the same concentration against 
E. coli. The same substance may be 
active against some strains and inactive 
against others: such is the case with 
strains of Str. viridans and Str. faecalis, 
and furthermore P. subtilis var. Mar- 


Concentration 


OOO 4,000 128.000 256 000 


burg is inhib‘ted, while B. subtilis var. 1 
is not inhibited. It is to be noted that 
Gram-positive germs are more sensitive 
than the Gram-negative ones. One may 
not be surprised by these differences as 
they are to be found in the action of 
other antibacterial substances. 

The influence of the composition of 
the culture medium must also be taken 
into account. Generally speaking, on 

antibacterial action is less marked i 
common broth than in synthetic me dia 
(Colwell and McCall*', Shwarzman", 
Woolley”) and it is well-known that 
the antiseptic action of quinones is 
inhibited by blood serum and peptones 
(Morgan and Cooper’). In this case 
again we meet with a property which 
occurs with antibiotics. Results con- 
cerning the mechanism of the inhibi- 
tory action of quinones in vitro against 
microbes, moulds and animal parasites 
may be summarized (Hoffman-Osten- 
hof*!**) by saying that quinones are 
able to give, with their reduction prod- 
ucts the hydroquinones through the 
intermediary stage of semiquinones or 
quinhy drones, systems of oxydo-reduc- 
tion which have well defined potentials 


—_ 
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and 


\MicCawley 


The quinones may behave 


Fiesei and Fie Sel 
Gurchot 
as hydroge n acceptors and the hydro- 
able to 


compete w ith enzymatic systems which 


quinones as hydrogen donors, 
take part in oxydo- reduction processes 


Page and Robinson). As a matter of 
tact 
cellulai 


( Ball 


glycolysis ot 


antihemorrhagic substances inhibit 
knowlesi 
vitro 
mansoni 


respiration of  P. 
Wendell™) and the in 
Schistosoma 


Buding et al. they are also inhibi- 
tory for the succinic dehydrase ( Ball! 
Potter and Dubois‘ Wieland“), <A 


process of this kind probably explains 
the inhibition by vitamin K_ of 
acid formation in saliva containing dex- 


lactic 


trose. This property has led some to 


conter on vitamin K a protective ac 


tion against dental caries ( Armstrong 
and Knutson’, Calandra, Fancher and 
Fosdick'®, Fosdick, Fancher and Cal 
andra \ similar explanation can be 


vitamin K on 
respiration and photosynthesis in var 


given of the action of 


ious algae: stimulation at low concen 
inhibition at high concentra 
Gaftron* ); and of the inhibition 
of mitosis in the Tubitex ( Leh- 
perhaps also of the polyploidic 
Havas** 


Another kind of exp! ination mav be 


trations, 
tions 
egg of 
man* 
action described by 
found, in that quinones as well as the 
non-saturated derived acetones and lac- 
tones can give additional products with 


SH groups (Atkinson and Stanley!” 
Cavallito'®, Cavallito and 
Colwell and McCall*', Geiger’, Hick- 
evy??, Muir and \ Valley** In fact, the 


antibacterial action is often suppressed 


when the medium is rich in thiol con- 
instance, the 
action of 2-methyl-1.4-naphthoquinone 
and 2-methyl-1.3-chloro-1.4-n: iphtho- 


quinone 


taining compounds. For 


is suppressed by cystein or 
thioglycolic 
itv ot 


activ- 
-methyl-3-me thoxy-| |.4-naphtho- 
is not altered. The quinones 
have also the property of giving addi- 


acid, whereas the 


quinone 
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tional products with tree amino 


radicles. 
for a long time in the tanning power of 
intervene in 


This property has been used 


benzoquinone and it may 


modifying the surface properties of 


microorganisms. It also 
correlated with the fact that naphtho 


blood nondialyz- 


is probably 
quinones give in the ' 
able compounds less active on the res 
piration of infected red cells than pure 
naphthoquinones 

IN vivo aAcTION. Antihemorrhagic 
absence of vitamin K leads 
to hypothrombinemia, but 
does vitamin K play in the elaboration 
of the glycoprotein prothrombin? The 


action. The 


what role 


first point ot Importance is to ascertain 
if vitamin K is a constituent of 


\gainst this hypothesis it 


pro 
thrombin. 
may be argued that animals deprived 
of vitamin K are not protected when 
they receive prothrombin in their food 
It can be said on behalf of the hypoth- 
esis that peptic digestion of prothrom 
bin leads to products which give char 
‘actions of 


acteristic color re 


\n interesting working hypothesis ad 


quinones 


vanced by Lvons*! is mainly based up- 


on the property of naphthoquinones to 


combine with -SH radicles of the pro 
teins. Thrombin is made up of two 
active components thrombin and 


thrombin B. neither of which alone will 
cause the fibrinogen, 


although a mixture of both components 


coagulation — of 
will do so. Coagulation proceeds in 
Thrombin re with 
fibrinogen thiol 

-SH ) to form an intermediate, 
gen B, 
Fibrinogen B_ is 

fibrin gel either by 


two steps: ‘acts 


liberating groups 
fibrino- 
between fibrinogen and fibrin. 
transformed into a 

thrombin B or by 
This 


results in 


small amounts (1 pg.) vitamin 


denaturation process which 
coagulation is due to the 


SH radicles into disulfure 


oxidation of 
links -S-S-. 
This hypothesis has been criticized on 
experimental grounds ( Dam", p. 34) 
but it deserves new investigation. 


| 
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Concerning the mechanism of the 
tuberculostatic action in vivo, it may be 
admitted that it is similar to the tuber- 
culostatic action in vitro, but such an 
hypothesis must take into account not 
only the competition between microbes 
and vitamin K but also the competition 
between vitamin K and the constituents 
of tissues and humors. This phenom- 
enon which opposes organotropic and 
parasitotropic action is often encount- 
ered in pharmacology and is funda- 
mental in chemother: apy. We can say 
very little about naphthoquinones in 
this connection. Perhaps intermediate 
substances are elaborated which are 
more active and more specific than 
the original substance. 

Another hypothesis which does not 
exclude the former is the action of 
vitamin K on the organism “terrain” 
and the experiments of Tamburino™ 
are interesting in this connection. Vita- 
min K (menadione) at high doses, 4.5 
to 8.0 mg. for 7 to 30 days, causes a 
hypertrophy of the hypophysis due to 
the increase in number of eosinophilic 
cells which elaborate the somatotropic 
hormone. This reaction of the hypophy- 
sis is to be compared with the results 
obtained — by Lemonde, 
Dobija and 


Panisset, 
concerning the 
protective action — of somatotrophin 
against the tuberculosis infection in 
the rat sensitized by cortisone. 
Concerning the correlation between 
the antihemorrhagic and the anti- 
bacterial effect it may be said on qual- 
itative grounds that. the comparison 
of the range of chemical structure to 
both properties does not show an 
cxact superposition: all antihemorrhagic 
naphthoquinones do not exert an anti- 
bacterial action and conversely sgme 
antibacterial naphthoquinones are not 
entihemorrhagic (Armstrong and Knut- 
son”, Armstrong et al.'°), On quantita- 
tive grounds the comparison is difficult, 
owing to differences in the estimation 
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of the antibacterial activity. At present 
it is not possible to accept a parallelism 
between both activities, but it is per- 
missible to admit the reality of a com- 
mon field of structural activity, repre- 
sented by the molecular structure of 2- 
methyl-1.4 naphthoquinone, and, more 
specifics ally, the property of the struc- 
ture to compe te with thiol radicles. 

On experimental grounds it would be 
important to study again in the case 
of well defined strains of certain types 
of germ the bacteriostatic o r bacterici- 
dal action according to the 
of the medium; namely, concerning the 
SH and amino groups, the redox po- 
tential, and to investigate by cytochem- 
ical techniques the modific itions of the 
structure of the bacteria. In vivo re- 
searches should include the treatment 
of less acute infections and the associa- 
tion of naphthoquinones w ith other 
tuberculostatic drugs. 

However it may be, investigations 
concerning the antibacterial action of 
naphthoquinones raise interesting prob- 
lems of bacterial physiology. They in- 
dicate the need to take into account 
in the evolution of an infection the in- 
teraction of the infectious agent with 
the host organism itself and they show 
how important it is to locate the basis 
of complex biological reactions in 
chemical and physiochemical processes. 
They also draw attention to a group 
of substances wnose chemother: apeutic 
exploration is far from complete, as 
4 recently pointed out: “It is to be 
expected then that mi iny of the com- 
pounds discussed here will in time be 
only of academic, or at most, historic 
interest. But that is not necessarily the 
full measure of their importance. To 
the chemist, at least these overt failures 
may provide the stimuli and the points 
of de yparture for further and_ possibly 
more successful research. The distinct 
but relatively inadequate activity of 3- 
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amino-isonicotinic acid proved to be an two or more drugs, each of which will 
important stimulus to the discovery of attack the tubercule bacillus via a dif- 
isonicotinyl hydrazine. ... The chemo- ferent route, so that clinical arrest (if 
therapy of tuberculosis in the future not sterilization) can be obtained be 
will probably involve a combination of — fore the emergence of resistant strains”. 
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A Sensitive Spectrophotometric 
Method for Recording Enzyme Reac- 
tions in Cell Suspensions, Muscle and 
Nerve. Brirron Cuance, D.Sc., and C 
MI. Connetty, Px.D. (Johnson Re 
search Foundation, Universitv of Penn 
svlvania, and Jenkins Laboratory of 
Biophy sics, Johns Hopkin University 
The sensitive and rapid spectrophoto- 
metric methods used to obtain quantita 
tive results on the steady-state proper 
ties of tissue homogenates and suspen- 
sions of single-cell organisms have been 
improved so that they can be ap 
plied to the study of the respiratory 
pigments of muscle and nerve. A sen- 
sitive recording spectrophotometer 
plots directly the difference of absorp- 
tion between a pair of frog sartorius 
muscles, one aerobic, the other anaet 
obic. When the ervthrocvtes have been 
removed by perfusion, the absorption 
bands corresponding to reduced pyri- 
dine nucleotide, cvtochrome, and flavo- 
protein are recorded with a 1-mm. 
thickness of tissues. Kinetic studies of 
spectroscopic effects related to activity 
are carried out in a flow chamber that 
encloses one sartorius muscle or four 
nerves between thin perforated sheets 
of lucite 60 mm.* in window area. The 
optical path is 0.8 mm. The tissue is 
continuously bathed in Ringer's solu- 
tion containing oxygen, nitrogen, or in- 
hibitors. Artifacts are minimized by 
using a double beam spectrophotom- 
eter that flickers upon the tissue light 
of two adjacent wavelengths and re- 
cords only the alternating ge nt of 
the photocurrent. Wavelengths of 340 
and 386 m» are used in the recording 
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of changes in the level of reduced pyri- 
dine nucleotides. The usual artifact, at 
an amplifier band width of 3.2. cps.. 
caused by contraction of the muscle is 
less than 3% of the total deflection cor 
responding to the difference between 
the fully oxidized and fully reduced 
states of the muscle. The course of re 
duction of pyridine nucleotide in a 
nitrogenated muscle can readily be fol 
lowed during tetanic stimulation on 
during a series of twitches. Smaller 
rapid changes in the level of reduced 
pvridine nucleotides caused by stimu 
lation ot aerobic THIUISC le Can be meas 
ured and may reflect the kinetics of 
rapid biochemical processes more in- 
timately related to muscular contrac 
tion. 

Spectrophotometrically Measured 
Changes in Concentrations of Reduced 
Pyridine Nucleotides in Resting and 
Active Frog Muscle and Nerve. C. M. 
CONNELLY, Pu.D.., and BRITTON 
CHANCE, D.Sc. (Je ‘nkins Laboratory of 
Biophysics, hed Hopkins University 


and Johnson Research Foundation, Uni- 


versity of Pennsylvania). The differ- 
ence between absorption at 340 mu 
and that at 386 my» is recorded auto- 
matically (see preceding abstract) and 
is interpreted as reduced pyridine nu- 
cleotide (RPN) using a cao extinc- 
tion of 6 10° per centi- 
meter path. RPN increases during 
anaerobiosis, rapidly during a__ first 
phase of 5 to 10 minutes, then more 
slowly and approximately exponen- 
tially during a second phase of 14 to 7 
hours at 26°. Total increases are 50 to 
150 »M (micromoles per kilo wet 
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weight) in muscle and 30 to 40 »M 
in nerve. Rates of endogenous reduc- 
tion during phase one are 0.05 to 0.25 
»M/sec. in muscle, about 0.05 »M/sec. 
in nerve; in early phase two the rates 
are 0.1 to 0.2 as large. Stimulation of 
muscle (20/sec.) in No increases RPN 
production to 4 »M/sec. Stimulation 
of nerve (100/sec.) hastens reduction 
by a ftactor 1 to 2. Some _ inhibitors 
cause large changes in the steady-state 
RPN aerobically; in resting 
muscle, | to 5 mM iodoacetate or 1 to 2 
mM hydroxylamine produces oxidation 
of 20 to 50 pM. Hydroxylamine does 
not interfere with function, but as a 
result of activity (2 min., 1/sec.) the 
steady state RPN level increases by 150 
to 200 »M. In nerve, hydroxvlamine (1 
to 2 mM) produces RPN oxidation of 
10 to 20 »M, followed spontaneously 
by a reduction of 40 to 60 uM in 2 to 3 
hours, the nerve remaining functional. 
In aerobic muscle at 7° one twitch 
produces 3 »M RPN oxidation; contin- 


uous stimulation (2/sec produces 35 


uM total oxidation, maximum rate 7 
uM/sec. Comparable stimulation of hy- 
treated muscle (with 
largely reduced PN) causes 
total oxidation, maximum rate 2 
uM/sec. Stimulation of fresh, thor- 
oughly oxygenated muscle at 26 
usually produces an oxidation of RPN, 
as large as 10 pM in some experiments. 
Stimulation of aerobic, uninhibited 
nerve (7 min., 100/sec.) causes no 
measurable (<1 »M) change in RPN 
t 26° or at 7; comparable stimulation 
in hydroxylamine causes RPN oxidation 
of 5 to 10 uM. Thus, in normal muscle 
and in inhibited muscle and nerve we 
are able to demonstrate that functional 
activity results in oxidation of RPN, 
followed by recovery to the steady- 
state characteristic of the system at 
rest. These changes may find explana- 
tion in the observation of Chance and 
Williams that addition of adenosine 


diphosphate to metabolizing rat-liver 
mitochondria also produces a transient 
oxidation of RPN. 
Variations in Alveolar R.Q. During 
Anesthesia. AaKkon A. Becu- 
, A.B., (Dept. of Physiology, Hahne- 
mann Medical College). In respira- 
tory depression by Nembutal, respir- 
atory exchange takes place at tension 
levels progressively displaced upward 
(from about 40 mm.) along the CQ, 
dissociation curve and downward 
(from about 105 mm.) along the O. 
dissociation curve. The slope of the 
O. curve increases rapidly as tension 
decreases, and though the CO, curve 
is nearly linear in the physiological 
range, what change in slope exists is 
qualitatively similar to the O, curve 
above about 30 mm. It appears that 
the changes in slopes of the two 
curves describe the changes in gas 
transfer across the respiratory mem- 
branes, in units of volume per mm. 
of pressure change. With deepening 
respiratory depression, such change in 
slope as the CO. curve shows is neg- 
ative, while the slope of the O, curve 
increases at an increasing rate as the 
©. tension falls. With numerator 
diminishing and denominator increas- 
ing, the R.Q. decreases. The increase 
in the denominator of the R.Q. does 
not, of course, mean an increase in 
volume transfer of O. from lungs to 
blood per unit time. There is, how- 
ever, an actual decrease in the res- 
piratory output of CO. due to the 
elevated alveolar pCO, following de- 
crease in the alveolar ventilation. 
Blood CO. content rises; CO. reten- 
tion occurs. In recovery these trends 
are reversed. However, pO, and with 
it the R.Q. may begin to rise while 
CO. is still piling up in the blood. 
(As long as the R.Q. is below the 
metabolic exchange ratio “COQ, reten- 
tion” may continue.) But as exchange 
takes pl: progressively higher on 
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the O. curve, the R.Q. increases until 
the slope of the O. curve becomes vir- 
tually linear in the region above 100 
mm., when the R.Q. tends to level off. 
The excess CO, stored in the blood and 


in the region above 100 mm., when 
the R.Q. tends to level off. The ex- 
cess CQO. stored in the blood and 
other compartments during the pe- 


riod of ventilatory depression may con 
tinue to be “blown off” for several 
hours after the alveolar pO. and R.Q. 
have “leveled off’, 

Measurement of the Rate of Gastric 
Emptying in Man as Determined by 
the Clearance of a Radioactive Colloid 


(AgI'*'): Normal Values, Effect of 
Urecholine Chloride and Morphine 
Sulfate. Ricuarp L. Wecuster and 


James L. A. Rorn. (Departments of 
Gastroenterology, Physiology and Phar- 
macology, Graduate School of Medi- 
cine, University of Pennsylvania). A 
quantitative method for measuring con- 
tinuously the rate of gastric emptying 
with normal 
function has been developed. Fifty pc 
ot a silver iodide 
colloid was suspended in 500 cc. of a 
standard pectin meal. The patient was 
in the supine position during the entire 
study. With the exception of the gastric 


which had 


minimal disturbance of 


in the form of 


area, been located pre- 
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viously radiologically, the entire abdo- 
lead 4 
thick. A scintillation counter was plac 


men was shielded by inches 


ed over the stomach at least 75 
the 


were 


cm. 


above anterior abdominal wall. 


Counts recorded at one-minute 


intervals until a final plateau was 


final 
background were plotted semilogarith 


reached, Counts per minute less 
mically against time; a straight line re 
sulted. The slope of this line vields a 
value for k, which represents the rate 
of emptying or clearance of the pectin 


the Methods for 
minimizing possible sources of error, 


meal from stomach. 
such as presence of small bowel loops 


the the 


position of the stomach, absorption ot 


behind stomach, changes in 


the Agl colloid, and the volume of gas 
tric residue after the plateau is reached, 
will be discussed. The exponential form 
of the results indicates that the amount 
of the meal emptied per unit time 1s 
the 
the 


Fourteen determinations were carried 


a constant fraction of volume. of 


the meal remaining in stomach. 
out on 9 healthy voung men. The mean 
value for the k of. this 
0.058 0.0031 

studies with subcutaneous 
chloride (10 
fate (10 mg. ) 


group) Was 
Results — of 
urecholine 
and morphine sul- 
will be reported. 
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RistkO UND KOSTEN IN DER KRANKENPFLEGE- 
VERSICHERUNG MIT BESONDERER  BERUCK 
SICHTIGUNG. By Dr. ALrrep |. Hoscnu. Pp. 
127. Bern: A. Francke Ag. Verlag, 1953 
Price, 12 Swiss fr. 


s a Statistical review of the risk and 
cost of insurance for the care of the sick that 
belong to the “Krankenkassen” of Switzer- 
land. Tables therein are extensive and nu- 
merous and could be compared with corre- 
sponding tables as determined by American 
Insurance Companies and like organizations 
for instance, the “Blue Cross”). For such 
purposes the brochure would no doubt be 
instructive However, the differences in so- 
cial and economic conditions and the differ- 
ence in purchasing power of the respective 
monetary units in Switzerland and the United 
States should be considered. 

According to the text, there is an objec- 
tive risk on the part of the companies, this 
dealing with the normal likelihood of illness 
in the insured, and of subjective risk, which 
is affected by the pe rsonalities of the insured 
The analyses as set forth in the tables seem 


to be thorough M. M 


ROENTGEN DiAGNosis OF THE HEART AND 
Grear Vessecs. By Erich Zpansxy, M.D., 
Professor of Roentgenology, University of 
Vienna. Translated by Linn J]. Boyp, M.D., 
k.A.C.P., Professor and Director of Medicine, 
New York Medical College. Ist) American 
ed., new enlarged revision. Pp. 500; 334 
ills.. 5 in color. New York: Grune & Stratton, 
1953. Price, $15.50. 

CARDIOVASCULAR roentgenology has been 
recognized for many years as an essential part 
of the examination of every patient with dis- 
ease of the heart or great vessels. With the 
development of newer techniques of examina- 
tion, and as a result of the greater need for 
diagnostic exactitude in those cases being con- 
sidered for surgery, the magnitude of the con- 
tribution made by cardiovascular roent- 
genology has been enhanced even further. 
Most cardiologists and many internists have 
recognized the value of being experts them- 
selves at the techniques of cardiovascular 
fluoroscopy since they, rather than roentgen- 
ologists, are the ones who see cases in theis 
entirety and are better able thus to correlate 
the findings with the pathophysiology of any 
particular case. They recognize also their 
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role in contributing to the interpretation of 
angiocardiograms and other techniques avail- 
able to the roentgenologist. The need for an 
authoritative, lucid, up-to-date text is, there- 
fore, great, and the appearance of this trans- 
lation of Dr. Zdansky’s book should be wel- 
comed by a host of physicians who are striv- 
ing to improve their diagnostic acumen in a 
day when the result is so likely to be produc- 
tive in a practical manner. Dr. Zdansky is 
recognized the world over as one of the lead- 
ing authorities on this entire subject, but, 
formerly, his writings were available only in 
German. The selection of Dr. Boyd as a 
translator was a wise one since he is an 
internist with a special interest in cardiology. 
The reader will find this volume well worth 
many hours of study. It is a magnificent ex- 
position of the subject and one that can be 
used by the cardiologist and internist both 
in a didactic manner and as a reference book. 
Two very minor drawbacks are, first, an un- 
necessary retention of some of the German 
idioms (for example, the overuse of the words 
“precise” and “precisely” ) and, second, a 
failure by the publishers to make use of the 
magnificent German techniques for Roentgen- 
ray reproduction. But the clarity of the very 
large number of excellent drawings is such as 
to far outweigh such drawbacks. Some of 
these drawings are in color, and this provides 
an elucidation of three dimensional relation- 
ships in a fashion not otherwise possible. The 
material contained in the book is very much 
up-to-date, and there has been included an 
extensive bibliography. 


Tue PsycuosomMatric CONCEPT PsyYCHO- 
ANALYsIs. Edited by Deutscu, M.D. 
Pp. 182. New York: International Universities 
Press, Inc., 1953. Price, $4.00. 

Tuts book is a compilation of the papers 
and the discussion given in a symposium held 
in Boston on February 9-10, 1952 under the 
auspices of the Boston Psychoanalytic Soc- 
ciety and Institute. This is the first of a mono- 
graph series and was edited by Dr. Felix 
Deutsch. The symposium arose in answer to 
questions which had been raised concerning 
the status of the psychosomatic concept with- 
in the framework of Freudian psychoanalysis. 
Five areas were covered including genetic and 
dynamic determinants, current trends and hy- 
pothesis in research, the problem of specificity, 
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BOOK 


the 


le ms ot the rapy 


symptoms in infancy and prob 


Yenesis 


that 
based psychoanalytic 
the 
disorde rs 


It was agreed psychoanalysis or a 


therapy principles 
treatment of choice for 
Analytic 


are now turning their attention to basic phy 


seems to be pss 


chosomatic investigators 
siologic and pathologic phenomenon as well 
as to motor-sensory behavior patterns during 


the analytic session 


BIOCHEMICAL PREPARATIONS. VoL. 3. Edited 
by EsmMonp E. SNELL, University of Texas 
Pp. 128; 2 ills.. New York: John Wiley & 
Sons. 1953 Price, $3.50. 

THis volume like the others of the series 


is a valuable supplement to the literature of 
Workers In the 


protein and amino acid 


biochemical methodology 


fields of « irbohvdrate. 
metabolism should find it especially conven 


ient (all except two of the twenty-four prep 


arations could be classified as of use in one 


of these fields Enzyme systems are utilized 
in the synthesis of six compounds and details 
are given for the isolation of two crystallin 


enzymes ribonucleas« and muscle phos 
phorylase In keeping with newer tech 
niques, On ¢ hange resins are used to purity 


several of the 


Although a 


might wish for 


final products 


few instances one more pre 
cise directions, for example, temperature per 
missible at to 
Pp 


cedure 


which concentrate under 
pressure, QS 106 
the pre given are clear 


followed R B 


duced and 
whole 


easily 


HYPERTENSIVE DisEAsEs. CAUSES Con 
rROI By Henry A M.D., 
.A.CP Associate Medicin« 
and Director, Hypertension Division, De part 


ment of Internal Medic ine, 


AND 
SCHROEDER, 


Protessor ot 


Washington Uni- 


versity School ot Medi Ine. Pp 610; 164 ill: 
~=6colored plates Philadelphia: Lea & 
Febiger, 1953 Price, $10.00. 


luis book is an extremely provocative one 
is the author to be. It pre- 
sents what he has learned and what he thinks 
about arterial hypertension, and leads up to 


has intended i* 


the presentation of what he labels a specific 
form of therapy, the combination of hexame- 
thonium and |-hydrazinophthalazine | Hyphex ), 
administered delin- 


iccording to a carefully 


eated scheme Much more attention is paid 
to etiology and mechanisms than to the se¢ 
ondary effects of hypertension since the latter 
are of littl importance in the prevention and 
control by specif measures. Excellent chap- 


AND NOTICES 
ters written by othe: iuthorities have been 
included psychosomati factors, the role of 


compounds of nitrogen, hormonal factors, and 


a discussion — of pheochromocytomas and 
these add much to the elaboration of — the 
author's total concept of pathogenesis, 
as well is to the value of the volume 
in a didactic sense The results which D1 


Schroeder has obtained with Hyphex treat- 


ment in severe hypertensive disease ire in 


deed impressive and offer support for his use 


of the term ‘specific with respect this 
therapy However, the must be ac 
cepted as tL progress report (the author agrees 


to this) since there is an ominous aspect re 
lated to the incre ising tre puency with which 
LE. cells and other manifestations of the col 
lagen diseases are being recognized in asso 
ciation with Ihydrazinophthalazine adminis 
tration 


\MiopERN ‘TRENDS IN DraGcnostic RADIOLOG, 
Seconp Series. Edited by J]. W. McLaren 
M.R.C.P., F.F.R., Radiologist, St. Thomas's 
Hospital London Pp 113 359 ills. New 
York: Paul B. Hoeber, In 1953. Price 
$18.00 

fue original volume with this title and 
under the same editorial auspices ippeared 
five vears ago and covered largely different 
ispects of diagnostic radiology than 
which receive attention the présent work 
The present pre-eminence of Swedish radi 
ology in Europe is illustrated by the fact 
that of the uthors of 24 chapters Ll are 
Swedish. The reader is provided with an ex 
cellent survey of the results that can be ex 


pected of modern diagnostic radiology with 


the appli ition of the thor nuighmne Ss and tech 


nical pe rfection which are parti ularly charac 
teristic of the wedisl proach 

There are chapter on some technical 
idvances includins in intelligent ind docu- 
mented plea for much greater attention to 


the hazards of radiation « in diagnos 


tic clinical 


‘posure 
radiology Of particular interest 
are the chapters bv Swedish radiologists on 
tech 


nical excellence of their work is particularly 


ingiocardiography, a field in which the 


outstanding Some examples 
of the remarkable work of 
angiocardiographic study of 


are presented 
Wegelius in the 
heart 
by securing roentgenograms simultane ously in 
two planes at right angles at the 10 
to 12 pairs pet second. The te hnique of selec 


dy namics 
rate ot 
with injection of the 


tive angioc ardiography 


opaque contrast material via a catheter in 


the pulmonary artery or right 
also illustrated. 


ventricl IS 
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The 


SOL 


work of French which has brought 
to the of the 
“abnormal small bowel pattern” is outlined. 
of barium in the jejunum is 
to mucus which may be secreted 


order chaos so-called 
Flocculation 
usually due 
in excessive amounts In some pathologic states, 
notably disease. Most pa- 
tients small bowel 
pattern will show physiologic patterns when 
re-examined with the nonflocculating barium 
preparations which are now available. 

The 
pects of diagnostic radiology in which recent 
H. 8. 


sprue celiac 


with so-called abnormal 


othe chapters cover specialized as- 


advances have been made. 


PERIODONTIA By Henry MM. GorpMan, 
D.M.D.. Director of the Riesman Dental 
Clinic, Beth Israel Hospital, Boston, Massa- 


Post-Graduate Faculty, School of 
of Pennsylvania; 


chusetts 


Dentistry, University Lec- 


turer in Dentistry, Columbia University. 3rd 

ed. Pp. 790; 525 ills., 12 in color. St. Louis: 

C. V. Mosby Co., 1953. Price, $16.00. 
luis is an excellent textbook dealing with 


diseases of the peridental structures. There 
are twenty-nine chapters and the reader will 
find difthiculty in arriving 
to which chapter is the most outstanding. 

The 


clear understanding of the anatomy, histology, 
and physiology of the periodontium before 


at a conclusion as 


author stresses the importance of a 


discussing the various pathological changes 
that take place in these structures; and the 
therapy that may be instituted to improve 
the oral health of patients afflicted with dis- 
of the soft tissues and investing struc- 
tures of the teeth. 

It is by far the best text on the subject this 
reviewer has had the pleasure of reading and 
recommending as belonging in office 


Lc 


eases 


library of the practicing dentist. 


DiuRETI By Atrrep M.D., 
Assistant Professor of Clinical Medicine, 
New York University College of Medicine 
Pp. 248; 5 ills. Baltimore: Williams & Wil- 
kins Co., 1953. Price, $5.00. 

Ir was the author of this book who, more 
than 30 years ago, discovered the diuretic 
effect of organic mercurial compounds by a 
process of serendipity. His interest in the sub- 
ject of diuresis has continued through the in- 
tervening years, and he has provided for us in 
this volume a very concise and entirely ade- 
quate summary of the subject. Few physicians 
have had the opportunity to keep up with the 
large volume of literature that has appeared 
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AND NOTICES 715 
in recent years, particularly in relation to 
the whole subject of electrolyte metabolism, 
but herein it is given to them in a very read- 
able and practical form. If Dr. Vogl’s contri- 
bution is as widely read as it deserves to be, 
it should do much to reduce the haphazard 
misuse of these potent agents which is so 
prevalent in medical practice today. 


FRONTAL LOBES AND SCHIZOPHRENIA. Edited 
by Minton Greensiatr, M.D., and Harry 
C. Sotomon, M.D. Pp. 425; 35 ills. New 
York: Springer Publishing Co., 1953. Price, 
$12.50. 

Tuts book presents one of the most com- 
prehensive studies of a surgical approach to 
chronic schizophrenia yet made. The work 
was carried out by a clinical and research 
team at the Boston Psychopathic Hospital. 
It .records the results of 116 patients treated 
with lobotomy and surveyed by the fields 
of psychiatry, sociology, psychology, physi- 
ology and pathology. It is believed the bene- 
fits are derived from reducing through sur- 
gical means cells and circuits in the frontal 
lobe. Impulse energy and temporal delay are 
As a result (1) the patient loses 
drive, force, energy. (2) He is less affected 
by past experience, (3) He is less able to 
elaborate experiences and less able to sustain 
experiences. As a practical result of these 
losses there is a reduction in emotional ten- 
sion, anxiety, fear, . worry, hostility. There 
is a wealth of detailed observation and _ re- 
sulting conclusion in this book. It is a val- 
uable survey of a surgical approach to this 
most important chronic mental illness which 
occupies so many hospital beds yearly. 


dec reased. 


O. E. 
NEW BOOKS 

Doctor at Sea. By Ricuarp Gorvon. Pp. 191. 
New York: Harcourt, Brace and Co., 

1954. Price, $3.00. 
HavinG read and tremendously enjoyed the 
first book by Doctor Gordon, “Doctor in the 
House,” the reviewer promptly read this new 


contribution of a physician with a superb sense 
of humor and a charming style, and found it 
very delightful. If you are a physician and have 
ever been aboard a ship, you must read “Doctor 
at Sea.” ‘ 


Add Life to Your Years. By Ernst Boas, 
M.D. Pp. 278. New York: The McBride 
Co., 1954. Price, $3.75. 

Il'nts book is written for laymen. 


brings to his task a long-standing 
geriatrics and long experience in medical 


The author 
interest in 


writ- 


BOOK 


will find here much valuable 
them to add life to their vears 
R. K 
Early Phases of Personality Deve lopme nt: A 
Non-N Study of Infant Behavior 
By SipyLLeE Escacona, Mary Lerrcu and 
othe rs Pp 72 New York: Child LD. velop 


1953 


rmative 


ment Publications, Price, not given 


concise and reliable study on infant be 
havior carried out by adherents of the 
school of thought 


idable and recommende O. 


Freud 


vchoanalytic Informa 


and Man's 
\I.D 
York 


56.00 


Behavior 
Pu.D 
Philosophical Library, 


By TRIGANY 
Pp. 564; 26 ills 


1953 


forth the philosophy and 

it physician who early in 

took an interest in the ip 

rl Jung of Zurich to the neuroses 

0k ts edited by a colleague of 

irvive nd it stresses the 


upon ar lual and igndres 


what 
iffected by 
itment 


therapy The stvl phil soph 


within the indi 
society 


ipproach i ressed rather 


d verbose and much 


Che Al rgic Patient and His World By 
FLORENCE EAstry M.D., Asst 
Attending Physician in Allergy, Nassau 
Hospit il Mineola N Y Pp L156: 12 ills 
Springfield Charles Thomas 1953 


Price, $4.75 


SAMMIS, 


patient Chis littl 
uch practical inform 
hidden 


Psychology in the Nursery School. By Nei LY 
WOLFFHEIM Pp. 144. New York: Phil 
osophical Library, 1953. Price, $3.75. 


book by a school 


discusses certain problems in th 


ruts is a small and readabk 
principal who 
rearin of 
with in the psychoanalytically 
School There are 
devoted to the 


children as they are seen and dealt 
Nursery 
three of them 
philosophy of and orientation of 
Such subjects as “Effects on Com 
munity Life of the Relationships between Broth 
Sisters,” “Play and Occupation in th 
Nursery. School,” are discussed. This book can he 
heartily recommended to 


oriented 
seven chapters, 


the nursery 


ers and 


parents and_ teachers 


orientation work on the early 
emotional development of the child O. E 


Its Not All in Your Mind. By H. J. Bere 
LUND, M.D., H. L. NicHo Jr. Pp 
North Castle 


as a good basic 


Conn.: 

Price, $3.95. 
written for the layman, seeks to 
overemphasis by some 


343. Greenwich, 
Books, 1953. 
Tus book, 


correct the psychiatrists on 
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productior 
ittention 
vl iru 


the psychic factor in tne 
The authors pay particul 
in which some 

been committed, ! ot lle 
quately justify the hook 
First Report of Expert Committee on Leprosy 
\W HO Re port Series No 7] 
Pp. 28. Geneva: “World Health 
1953 New York Columbia 


Press. | S Agents 


Dee hnical 
Organ- 
ization, 

University Price, 


$.20 


redity 
Proceedings of the 
Columbia University, 
College of Physicians and Surgeons, New 
York, New York, January 31, 1952. By 
E. Hesron, G. JAY H 
Kaunirz, H. P. Morris, |. B. NELSON, 
S. M. \. Stanetz, Lois M 
ZucKeR AND T. F. Zucker. Pp. 138; 24 
ills New York National Vitamin 


dation, 1953. Price, $2.50 


Rat Quality \ Consideration of TH 
Diet and Disease 
Symposium held at 


| oun- 


Arbeit und Gesundheit. N 19. Zur 
des Diabetes Mellitus und des Br 
thmas. Edited by Pror. Dr. M 
Pp. 113; 5 ills. Stuttgart: Georg 
Verlag, 1953. Price, DM 9.60 


Cenese 
hialas 
BAUEI 


Gesundheit No. 50. Die ents- 
Berufskrankheiten 

Baver. Pp. 176 
Verlag, 1953 


Arbeit und 
hddigungspflic htigen 

Edited by Pror. D1 Ml 
Stuttgart 


Price DM 9.60 


THESE paper-b 

50 of a series 

Dr. M. Bauer 
the West 
of nine papers by variou 
diabete 


relation to 


etiology ot 


bl 
possible 


ire overwhelming|l 
discussions 


presents 


meetings cle iling Wi 
occupational disea b to compensation 
icquaint (C,erman phv- 


curre! Vie ind 


Their prime purpos« 


icians with usages in this 
field Those inte 
who are able to 
publications highly instructive R. K 


industrial nedicine, 


German, will find these 


Rh-Hr Syllabus. Th Their 
Applications. By ALEXANDER S. WIENER, 
M.D. Pp. 82; 8 ills. New York: 
& Stratton, Inc., 1954. Price, $3.75 


[nis small volume 
summary of the complex subject of Rh-!Ir types 
Chapters deal with fundamentals of 
Rh antibodies, serology and genetics of the Rh- 
fetalis, blood 
inthropologic 


Types and 
Grune 


presents an up-to-date 


Se rology 
Hr types, ervthroblastosis transfu- 
sion, autosensitization, aspects, and 
applications interested in 
this evergrowing field will find this a clear and 
easily understandable introduction CG. & 


medicolegal Anvone 


a 
(16 
tiv 
BuRR« 
New 
Price 
HIS 1 k 
treat t approa 
th ntieth cer 
proacl f Dr. Ca 
ul Th be 
the th who 
pact ciet 
The grouy 
help t the clinician in every d problems 
©. 
ri cet f treatment in allergic patient 
depends in 1 small degree upon the: intelligent eti ire N 49 and 
: cooperati f the nual fa: hed under the editorship 
‘ the tient offers Ministry Labor of 
hely to ay ent. No. 49 consists 
R kK 1uthors concerning the 
1 of asthma and_ their 
mes occupation (the conclusions 
1 the negative N 50 
lirectives ind munutes of 


Index photographed at the 
beginning for the convenience 
of the microfilm user. 


ease 

field 

have 

vce 

OSY 

7] 

ran- 

ibia 

ice, 

ity 

the 

ity, 

CW 

By 

H 

M. 

24 

in- 

as 

I \ 

me 

{s- 

n 

6 

nd 

of 

sts 

he 

90 

ot 

n 

is 

e 

i 

t, 


250 
240 
230 
220 |, 
210 
200 
190 
180 


Clinical results 


110 


160 of treatment with 
150 the most effective 

140 . single hypotensive 
130 available... 

120 | 
| 


90 


70 


improvement in 55 to 62% of patients 
with hypertensive kidney disease’ 


| significant reductions in elevated reduction, hypertension symptoms have re- 

| pressure in 80 per cent of hypertensives,'* gressed. Retinopathy may disappear, headache, 
im therapy may produce an appreciable cardiac failure and kidney function may improve. 
ovement in the associated renal symptoms 
en actual uremia is not present. Albuminuria 
hematuria present in 48 of the 120 hexa- 
honium-treated panents followed by Moyer’s 
p, improved definitely in 28 cases.’ In addi- 


Methium, a potent autonomic ganglionic block- 
ing agent, reduces blood pressure by interrupting 
nerve impulses responsible for vasoconstriction. 
Because of its potency, careful use is required. 
Pretreatment patient-evaluation should be thor- 
ough. Special care is needed in impaired renal 
function, coronary disease and existing or 


continued management, up to or beyond threatened cerebral vascular accidents 
ar, blood pressure may be reduced and stabi- 


progressive renal failure did not continue 


as the blood pressure was controlled 


and cardinal symptoms arrested or re- 1. Moyer, J. H.: Miller, S. 1, and Ford, R. V.: J.A.MLA. 
1, without any increase in dosage.! S2:1121 (Jul 1954 
Z 2. Moyer, J. H.; Snyder, H. B.; Johnson Mills, L. C., and 


ure is reduced, and even without Miller, S. 1.: Am. J. M. S 
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FOR lap CONTROL- 


grand mal and petit mal 


NMebaroin..... 


Highly Effective « Well Tolerated «+ Relatively Tasteless 


n a comparative study of 108 patients'? with idiopathic epilepsy, by far the 


best results (85.6 per cent controlled or improved) were obtained with a 


combination of Mebaral and diphenylhydantoin. This combination achieved the 
closest approach to the ideal of maximum control of seizures with minimal 
toxicity. Each tablet of Mebaroin contains 90 mg. Mebaral® and 60 mg. 
diphenylhydantoin. 


Dosage: Average adult dose: 1 or 2 tablets three times daily. For children 
over 6 years, 2 or 3 tablets daily; younger children 14 tablet once or twice daily. 
Treatment is best begun with a small dose which is increased gradually until 
the individual optimum is established. The usual caution should be observed 
when changing from another antiepileptic drug to Mebaroin. 


Supplied: Bottles of 100 and 1000 scored tablets. 


1, Meller, R. L., and Resch, J. A.: Bull. Univ. Minnesota Hosp., 
20:78, Oct. 8, 1948. 

2. Meller, R. L., and Resch, J. A.: Postgrad. Med., 
6:452, Dec., 1949. 
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